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Aberdeen  Provinq  Ground.  Marvland 


NW8CS;  NORTHWEST  BOUNDARY 
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SYSTEM. 
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3  1000  2000 
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Prepared  for; 

U.S.  Army  Program  Manager's  Office 
For  Rocky  Mountain  Arsenal 
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U.S.  Army  Program  Me 
For  Rocky  Mountain  A 


Aberdeen  Proving  Ground,  Mar 


EXPLANATION 


104th  AveJ 


'-.LL  concentrations  IN 
MiCROGRAMS  PER  LITER  (ug/l) 


ISOCONCENTRATION  LINE 


NWBCS:  NORTHWEST  BOUNDARY 
CONTAINMENT  SYSTEM 


NBCS:  NORTH  BOUNDARY  CONTAINMENT 

SYSTEM. 
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0  1000  2000 
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Prepared  for: 

U.S.  Army  Program  Manager's  Office 
For  Rocky  Mountain  Arsenal 


Aberdeen  Proving  Ground.  Varvland 


Figure  F-5a 


CADMIUM  CONCENTATiONS  EXCEEDING  CERTIFIED  REPORTING  LIMITS,  ug/i, 
3RD  QUARTER.  FY87.  ALLUVIAL  AQUIFER 

SOURCE. =S=.:9e5 
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.96th  Avej 


N8CS  > 


Sewage 
T  reatment 
Plant 


ICreek 


EXPLANATION 


5.42  CONCENTRATION  IN 
MICROGRAMS  PER  UTER  (ug/l) 


NWBCS;  NORTHWEST  BOUNDARY 
CONTAINMENT  SYSTEM 


NBCS:  NORTH  BOUNDARY  CONTAINMENT 

SYSTEM. 
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UNSATURATED  ALLUVIUM 


9th  Ave. 


0  1000  2000 


Scale  In  Peel 


Prepared  for: 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 

Aberdeen  Provinq  Ground.  M.ip/land 
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EXPLANATION 


5.42  concentration  IN 
MICROGRAMS  PER  LITER  (ug/H 


NWBCS;  northwest  BOUNDARY 
CONTAINMENT  SYSTEM 


NBCS:  NORTH  BOUNDARY  CONTAINMENT 

SYSTEM. 


^  MONITORING  WELL  LOCATION 


UNSATURATED  ALLUVIUM 


0  1000  2000 
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Prepared  for: 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 

Aberdoen  Proving  Ground,  Marvl.ind 
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n6CS  I  ” 


EXPLANATION 


SA2  CONCENTRATION  IN 
MICROGHAMS  PER  LITER  (ug/11 


NWBCS:  NORTHWEST  BOUNDARY 
CONTAINMENT  SYSTEM 


NBCS;  NORTH  BOUNDARY  CONTAINMENT 
SYSTEM. 
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5.42  concentration  IN 

micrograms  per  UTEH  (ug/l) 


NWBCS;  NORTHWEST  BOUNDARY 
CONTAINMENT  SYSTEM 


N8CS:  NORTH  BOUNDARY  CONTAINMENT 

system. 
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0  1000  2000 


Prepared  for: 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 

Aberoeen  Proving  Ground.  Maryland 


EXPLANATION 

5.42  CONCENTRATION  IN 
MICROGRAMS  PER  UTEH  (ug/l) 

NWBCS:  NORTHWEST  BOUNDARY 
CONTAINMENT  SYSTEM 

NBCS;  NORTH  BOUNDARY  CONTAINMENT 
SYSTEM. 

A  MONITORING  WELL  LOCATION 


Scale  In  Feel 


Prepared  for: 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 


Aberdeen  Proving  Ground,  Maryland 


Figure  F-63 

CHROMIUM  CONCENTRATIONS  EXCEEDING  CERTIFIED  REPORTING  LIMITS,  ug/I, 
4TH  QUARTER,  FY87.  ALLUVIAL  AQUIFER 


;OURCE.ESE.!983 


EXPLANATION 


5.42  CONCENTRATION  IN 
MICROGRAMS  PER  UTEH  (ug/H 


NWBCS;  NORTHWEST  BOUNDARY 
CONTAINMENT  SYSTEM 


NBCS:  NORTH  BOUNDARY  CONTAINMENT 

SYSTEM. 


^  MONITORING  WELL  LOCATION 


UNSATURATED  ALLUVIUM 


Prepared  for: 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 


Aberdeen  Proving  Ground.  Maryland 


Sewage 

Treatment 

Plant 


N8CS  I  ” 


C  Creek 


EXPLANATION 


5.42  CONCENTRATION  IN 
MICROGRAMS  PER  UTEH  (ug/l) 


NWBCS:  NORTHWEST  BOUNDARY 
CONTAINMENT  SYSTEM 


NBCS:  NORTH  BOUNDARY  CONTAINMENT 

SYSTEM. 
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Aberdeen  Proving  Ground.  Maryland 
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Figure  F-65 

OOPPER  CONCENTRATIONS  EXCEEDING  CERTIFIED  REPORTING  LIMITS,  ug/i, 
4TH  QUARTER,  FY37,  ALLUVIAL  AQUIFER 


SCIJPCS  5-:=  1933 


EXPLANATION 


5.42  concentration  IN 
MICROGRAMS  PER  LITER  (ug/l) 


NW8CS;  NORTHWEST  BOUNDARY 
CONTAINMENT  SYSTEM 


N0CS:  NORTH  BOUNDARY  CONTAINMENT 

SYSTEM. 


<2^  MONITORING  WELL  LOCATION 


Scale  In  Feel 


Prepared  for: 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 

Aberdeen  Proving  Ground.  Maryland 
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EXPLANATION 

*  Initial  Screening  Program  (ISPl  Data. 

Not  comoleled  at  time  of 
sampling. 

All  concentrations  in  micrograms 
per  liter  (ug.'ll. 
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Prepared  for: 

U.S.  Army  Program  Manager's  Office 
For  Rocky  Mountain  Arsenal 

Aberdeen  Proving  Ground,  Maryland 
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ChtoncJ*  95.100 
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Figure  =.53 

WATER  CHEMISTRY  DA~A  FOR  DENVER  FM  UNIT  NBVVi^G 
SPRING  AND  SUMMER  QUARTERS.  1937 


SCL.'P 
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U.S.  Army  Program  Manager’s  Office 
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Aberdeen  Proving  Ground.  Mar/land 


SP  *8: 


:cf'c?''",3':C''5  ^'ese^tec  ar®  aoov®  cs^Ttfies  -'ercrTtng  ’‘mrs 


F-gure  F-7C 

WATER  C'HEVi:S~nY  DATA  FOP  DENVER,  FM  UNITS  NBE.'^S  AND  NBEF-i 
SPRING  AND  SUMMER  QUARTERS.  1987 

tZ'^^Zz  zSz 
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Chloroform  6.37 
Benzene  4.66 

Chloria®  34j.000 
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EXPLANATION 

All  concentrations  in  microcrams 
per  liter  (ug/li. 


Prepared  for: 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenai 


Aberdeen  Proving  Ground,  Maryland 


Aberdeen  Proving  Ground.  Maryland 
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Prepared  for; 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 


Absrdeen  Proving  Ground,  Mnryland 


F.2  HATER  QUALITY  DATA 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


SCP.EEMED  CASING  BEDROCK  BEDROCK  DENVER 

WELL  #  AQUIFER  INTERVAL  DIAMETER  DEPTH  LITHOLOGY  WQAQ  SAND 

37308  ALL  0.0-  0.0  2.0  20.5  SH  I 


COMPOUND 

3RD  QUARTER  FY87 

4TH  QUARTER  FY87 

1  1  1TCE 

<  1 .700 

<1.700 

1  1  2TCE 

<  1 .000 

< 1 . 000 

1  IDCE 

<1.100 

<1.100 

1  IDCLE 

<  1  .200 

< 1 .200 

1 2DCLE 

1.690 

0.604 

ALDRN 

<0.070 

<0.070 

AS 

<3.070 

<3.070 

BTZ 

<2.000 

<2.000 

C6H6 

<  1 .340 

<1.340 

CA 

120000.000 

1  1  1  000 . 000 

CCL4 

<2.400 

<2.400 

CD 

<5-160 

5.470 

CH2CL2 

<5.000 

<  5 . 000 

CHCL3 

< 1 .400 

<  1  .400 

CL 

275000.000 

267000 . 000 

CL6C? 

<0.070 

<0.070 

CLC6H5 

<0.580 

<0.580 

CLEAN 

CPMS 

< 1 .300 

< 1 . 300 

CPMSO 

59.100 

63.800 

CPMS02 

<4.700 

<4.700 

CR 

<5.960 

CU 

<7.940 

8  .  390 

DBC? 

<0. 130 

<0.130 

DC?D 

54.100 

30.500 

DIMP 

78.400 

43.700 

DITH 

<1.100 

<1.100 

DLDPN 

0.291 

<0.060 

DMDS 

<1.800 

< 1 .800 

DMM  ? 

< 15.200 

<15.200 

ENDP.N 

<0.052 

<0.052 

ETC  6H  5 

< 1 . 230 

<1.280 

FL 

2090.000 

2190. 000 

HG 

<0.240 

<0.480 

I  SOD?, 

<0.060 

<0.060 

V 

4  I  30.000 

4  6  4  0  .  (3  0  0 

MEC-SHS 

<1.210 

<1.210 

MG 

68100.000 

64400 . 000 

MIBK 

< 12.900 

' 12.900 

MXY'.EN 

•'1.350 

•  1.350 

Nrt 

.072000.000 

2  7  6'’'  0  0.000 

NIT 

667 . 000 

'^2  4  .  0  0 

■;XAT 

'  2 .000 

'  2  .  ■.!  0 

?  5 

<  18.600 

■  13. 6  0  0 

Z’’  T-  ^  ^  T." 

■0.053 

'1  .’153 

PPCOT 

<0.070 

'1 . 0  7  n 

i  30000 . 000 

4  0  90  O'j  .  '1 ')  '1 

T 1 2DCE 

<  1  .  200 

'1.2'}  0 

14.400 

9  .360 

'  IT 

<1.1 00 

<  1  .  I  0  0 

XYLEN 

<2.470 

<2.470 

2N 

21 .600 

23.400 

TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE.  ESE  1988 


e 


WELL  # 
37309 


AQUIFER 

ALL 


SCREEMED 
INTERVAL 
0.0-  0.0 


CASINO 

diameter 

2.0 


bedrock  bedrock 

DEPTH  LITHOLOGY  WQAQ 

23.0  SH  I 


COMPOUND 

I  I  ITCE 

1  I  2TCE 

1  1  DCE 

1  I  DCLE 

I  2DCLE 

ALDRN 

AS 

3TZ 

C6H6 

CA 

CCL4 

CD 

CH2CL2 


CL6CP 
■:LC6H5 
CLDAN 
C  ?  M  S 
CPMSO 
CPUS 02 


CU 

D3C? 
DC?  D 
DIM? 

DLL'?.  N 
LMDS 
D'.MMP 
ENDPN 


3RD  QUARTER  FY87 
< I .700 
< 1 . 000 
<1.100 
<1.200 
6.270 
<0. 700 
<3.070 
<2.000 
<1.340 
!  44000 . 000 
<2.400 
<5.160 

<  5 .000 

<1.400 

624000.000 
<0.7  0  0 

<  0 . 580 

<  I  .  3  0  C 
27.100 
32.600 

5 . 960 
^7.940 
0  .  !  7  6 
4  7  3.  20  0 

331.  ;  n 
•7.480 

•  '■>  .  -7  '■  0 

•  '.800 
'15. .:  0 

n  ,  5  r. 

'  *  .  ^ 


4TH  QUARTER  FY87 

<  1  .700 
<1.000 
<1.100 

<  1  .200 

4.150 

■  <0.070 
<3.070 
<2.000 
<1.340 

1  1  7000.000 
<2.400 
5.470 
<5.000 
<1.400 
444000.000 
<0. 070 
<0.580 

<1.300 
55 . 500 
3  9  .  3  0  0 

26. 000 
■A  .329 

52  7. 0 C 
76  3.','  0 
3  .  <1  :  '■ 

■'  0 . '}  6  •;! 

■  '  .  8 '  }  ' 

■  7  6 . 0  n  n 

.  ''72 

•  ;  .  2  8  i.i 
<i  Tf  ^  '  >  (*‘5 

'  7.48" 


'■  '  .  '  1  '' 
'  '■  Z  .  1' 


DENVER 
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TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


WELL  # 
373)2 


AQUIFER 

ALL 


SCREFMED 
INTERVAL 
0.0-  0.0 


CASING 

DIAMETER 

2.0 


BEDROCK 

DEPTH 

13.5 


BEDROCK 

LITHOLOGY 

SH 


WQAQ 


DENVER 

SAND 


COMPOUND 

1  1  ITCE 

1  1  2TCE 

1  1  DCE 

1  1  DCLE 

1 2DCLS 

ALDRN 

AS 

BTZ 

C6H6 

CA 

CCL4 

CD 


.~TC-5H  5 

I30DR 

y 

MEC6H5 
M  :  3  K 

/y  I  w  c. 


3RD  QUARTER  FY87 
< 1 .700 
<  1 .000 
<1.100 
< 1 .200 
<0.610 
<0.070 
<3.070 
<2.000 
< 1  .  340 
1 35000.000 
<2.400 
<5.160 


'  I 
;  Qcio 

<  0 
^  0 
Jin 


230 
0  0  0 
24  0 
060 
0  0  0 


w  ‘1 

I  .  2  1  0 
7  2  5  0  0 . 0  0  0 
'12. 900 
'1.35  'I 


4TH 


QUARTER  FY87 
<1.700 
< I . 000 
<1.100 
<  I  .200 
<0.610 
<0.070 
^3.070 
<2.000 
<1.340 


16000.000 

<2.400 


CH2CL2 

<5.000 

<5.000 

CHCL3 

<  1  .400 

<1.400 

CL 

258000.000 

228000.000 

CL6C? 

<0.070 

<  0 .070 

CLC6H5 

CLDAN 

<0.580 

<0.580 

CPMS 

< 1 .300 

<1.300 

CPMSO 

<4.200 

<4.200 

CPMS02 

<4.700 

<  4 .700 

ro 

<5.960 

cu 

<7.940 

<7.940 

D3CP 

<0.130 

<  0 .  13  0 

DCPD 

<9.310 

•'9.310 

DIM? 

< 10.500 

<  1  0  .  5  G  0 

DITH 

<1.100 

<1.100 

DLDRN 

I  .  620 

0.135 

DMDS 

< I . 300 

'  1  .800 

DUMP 

.ENDRN 

< 15.200 

1.510 

<15.200 

y  A  A  C  A 

:  3  1  0 


28  0 
0  0  0 
48  0 
0  6  0 
0  0  0 
^  I  It 


^  0 
4  0  4  0 
'  I 

1  7  0  .  ij  0  I  I 
' 12.900 

•  i  n 


I  '‘'2 ' 


I  8 


—  or 
XYL 
r.N 


i  .  :  0 
2.479 
:  0 . 100 


1  .  1  ij  0 
•2.4  7  0 
149.000 
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» 


I 


» 


I 


> 


» 
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TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


» 


WELL  # 
373  1  3 


AQUIFER 

ALL 


SCREENED 
INTERVAL 
0.0-  0.0 


CA.STNC 

DIAMETER 

2.0 


BEDROCK 

DEPTH 

28.8 


BEDROCK  DENVER 

LITHOLOGY  WQAQ  SAND 
SS  3 


COMPOUND 

3RD  QUARTER  FY87 

1  I  ITCE 

< 1 . 700 

1  1  2TCE 

< 1 . 000 

I  IDC" 

< i . 1 00 

1  I  DOLE 

< I .200 

1  2DCLE 

<0.610 

ALDRN 

<0.070 

AS 

<3.070 

ET2 

<2 . 000 

C6H6 

<1.340 

CA 

270000.000 

CCL4 

<2.400 

CD 

<5.160 

CH2CL2 

<5.000 

CHCL3 

< 1 .400 

CL 

730000 . 000 

CL6CP 

<0. 070 

CLC6H5 

<0. 580 

CLDAN 

CFMS 

<1.300 

CPMSO 

<4.200 

CPMS02 

<4 . 700 

CR 

<5.960 

CU 

■  <7.940 

DEC? 

<0.130 

DCFD 

<  9 . 3  1  n 

Z 1 M 

2170.000 

DITH 

8.970 

DLDRN 

<0.060 

z  f*'  r.'  s 

<  1  .800 

DMMP 

<  I  5 .200 

ENDRN 

<0.052 

z.  * 0  H  b 

'1.23  0 

2  0  3  0.0  0  0 

■"  'I*  .  2  4  '< 

i  ^ iJ  r 

<  0 . 0  6  ■) 

'  2  30*1 . 000 

F:<'.  -<H5 

'  1  .  J  '  *■ 

■  -tOOOOO  . 'iOO 

:■!  I  SK 

'12.  OOii 

■■I.'IV'.EN 

f  .  3  S 

:A: 

^  5  . 

2  . 

.  i : '  ■ 

•  1  ^  ♦ 

•  i  J  '«  i  ■?  1  , 

■''LFE~ 

: 

Y 

2  2.  1  0  ■:* 

4TH  QUARTER  FY87 

<  1  .700 

<  1  .  000 
<  1  ..1  00 
<  1  .200 

0 .679 
<0.070 
<3.070 
<2.000 
<  1  .  340 
262000.000 
<2.400 
5.470 
<5.000 
<1.400 
1  1  30000.000 
<0.070 
<0.580 


<  I  .  300 
<4.200 
<4.700 


<7.940 

<  0 .  13  0 
<9.3  1'.’ 

3850.000 
11.00  0 
*.1.086 
'  I  .  9  0  *3 
<304.000 

<  0  .  i3  5  2 
■1.2  S  0 

2  7  3  0  .  '.1 0  I"' 

■  '.* .  4  9  ii 

<  1) .  i)  0 1} 

0,1  <11  .  .-i:!!-! 


I  17*,'  0  0  .  'j '  *  *’.* 
•  1 .3  .  ”  *1 


i  .  ! 

.  1  .  t  ' ' ' 

<4  .  ■? '}  0 


> 


» 


> 


} 


» 
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WELL  # 
373  1  6 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


AQUIFER 

DEN 


SCREENED 
INTERVAL 
88.1-  96.2 


COMPOUND 

1  I  ITCE 

I  1 2TCE 

1  1  DCE 

1  I  DOLE 

1 2DCLE 

ALDRN 

AS 

BTS 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6C? 

CLC6H5 

CLDAN 

C?HS 

CPMSO 

CPMS02 

CR 


CASING 

BEDROCK 

BEDROCK 

DIAMETER 

depth' 

LITHOLOGY 

4.0 

31.0 

SH 

QUARTER  FY87 

4TH 

QUARTER  F' 

<  1  . 090 

<  1  .  090 

< 1 . 630 

<  1  .630 

<1.850 

<  1  .850 

< 1 .930 

<  1 .930 

<2.070 

<2.070 

<0.083 

<0.083 

<  2  .  500 

<2.500 

<1.140 

<1.140 

< 1 .920 

2.780 

< 1 . 690 

< 1 . 690 

<2.480 

<2.480 

<  I  .380 

<  1  .880 

74500.000 

85500 . 000 

<0.083 

<0.083 

<1.360 

<1.360 

<0.152 

<0.152 

<1.080 

<  1  .030 

< 1 . 980 

<1.980 

WQAQ 

5 


DENVER 

SAND 

5 


<  2 .240 


<2.240 


CU 

D3CF 

<0.130 

<  0 .  13  0 

DCRD 

<9.310 

<9.310 

DIM? 

27.000 

<10.  1 0  0 

DITH 

<1.590 

'1.590 

DLDRN 

<0.054 

■  0  .  O'  5  4 

DMPS 

<1.160 

<1.160 

DMMP 

<15.200 

•  16.30  0 

ENDRN 

<0.060 

'  0  .  O'  6  0 

ETC6H5 

•■0.620 

'■''.620 

FL 

2  060  .  'jOO 

1  '■> .  .) 

HG 

ISODR 

^0.056 

0  .''56 

K 

M  E"'  0  H  5 

■:  2  .  ; 'j 

2  .  ’  ' ' 

M  I  3  K 

•  12.9  iT  0 

■  '  2  .  '  1 1 1 ) 

MX V LEM 

MA 

1  .  0 40 

1  .  1  '■ 

M  I  7 

OX  A  ■7’ 

c  r  r  r* 

•  1  .  ■  5 

■  J  .  '  4 

1'  ^  ",  ’  j 

^  0  5 1"'  0  t'l  i'} 

-  ■  J  c  .  .  :  .  <1 

2  ,  7  *j  ■ 

J  ,  •  ^ 

<VLEM 

1  . 

1  .  1  '  . 

•  •  »  . 

ZN 


> 


» 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


WELL  » 
373  I  7 


SCREENED  CASTMC 
AQUIFER  INTERVAL  DIAMETER 


DEN  51.2- 

60.6  4.0 

COMPOUND 

3RD  QUARTER  F 

1  1  ITCE 

<  1  . 090 

1  1  2TCE 

<  1  .  630 

1  1  DCE 

<1.850 

1  1  DCLE 

< 1 . 930 

1  2DCLE 

<  2 . 070 

ALDRN 

<0.083 

AS 

<2.500 

BTZ 

<1.140 

L  6  H  6 

< 1 .920 

CA 

CCL4 

< 1 .690 

CD 

CH2CL2 

<2.480 

CH^L  3 

<1.380 

CL 

5»^noo  *  000 

CL6C? 

<0.033 

CLC6H  5 

< 1 . 360 

CLDAN 

<  0 .  15  2 

CPUS 

<  i . 080 

CFMSO 

<1.980 

CPMS02 

<2.240 

cu 

• 

DSC? 

<0.130 

DTpn 

'  I  n 

r  -•.'=>  • 

■  ^  '  1  ‘j 

D I T  H 

cl:,  ?,N 

•  0  .  A  5  I 

•  .  -  6 

CMM? 

< '  3 . 2  0  <} 

EN'.RN 

/  0  .  0 

1  290  .  •; '•.(■> 

BEDROCK  BEDROCK  DENVER 

DEPTH  LITHOLOGY  WQAQ  SAND 

31-1  SH  5  4 

4TH  QUARTER  FY87 
< 1 .090 
<16  3  0 
<1.850 
< I .930 
<2.070 
<0.083 
<2.500 
<1.140 
< 1 .920 

<  1  .690 

<2.480 

'1.380 

61800.000 

<0.033 

<  1  .  360 
•  0 .152 
•'1.08  0 
<1.980 
-.2.24  0 


<  t* .  13  0 
•9.31  n 
;  .  1  n  0 
'  1  . 

I '  ■">  s .  j 

I  .  .  6  0 
1  6  .  V.t  0 
<0.  '6''' 


B 


B 


B 


B 


B 


B 


i 


» 


i 


WELL  it 
373  18 


» 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


AQUIFER 

DEN 


SCREENED 
INTERVAL 
41.8-  50.7 


COMPOUND 

1 1 ITCE 

1 1 2TCE 

1  IDCE 

1 1DCLE 

1 2DCLE 

ALDRN 

AS 

BTZ 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CKCL3 

CL 

CL6CP 

CLC6H5 

CLDAN 

CPMS 

CPMSO 

CPMS02 

CH 

CU 


3RD 


CASING 

BEDROCK 

BEDROCK 

DIAMETER 

DEPTH 

LITHOLOGY 

4 . 0 

27.0 

SH 

QUARTER  FY87 

4TH 

QUARTER  F’ 

<  1  .  090 

<  1  .  090 

<  1 . 630 

<  1  .630 

<1.850 

<  1  .850 

<  1  .930 

< 1 .930 

<2.070 

<2.070 

<0.083 

<0.083 

<2.500 

<2.500 

<1.140 

<1.140 

< 1 .920 

2.470 

< 1 . 690 

< 1 . 690 

<2.480 

<  2 . 480 

< 1 .880 

5.510 

44300.000 

39000 . 000 

<0.083 

<0.083 

<1.360 

12.000 

<  0 .  15  2 

^0.152 

<1.080 

< 1 . 080 

< 1 . 980 

< 1 . 980 

<  2 . 240 

<2.240 

WQAQ 

5 


DENVER 

SAND 

3 


DBCP 

<0.130 

<  0 .  130 

DCPD 

<9.310 

<9.310 

DIM? 

<  10.500 

<  i  0  .  10  0 

DITH 

'1.590 

<1.590 

DLDPN 

'0.054 

'  0  .  n  5  4 

DMD? 

<1.160 

<1.160 

DMM? 

<  15.20  0 

<  16. 300 

EN'DRN 

'0.06'' 

■<  0  .  6  0 

c.  T'O  'S  fi  S 

<0.620 

' 0.620 

-  ^ 

'■  10  00. 0  0  0 

'  1  0  0  0 . 0  0  0 

I30DK 

<0.056 

'  0 . 0  5  6 

M  E  C  6  ri  5 

M 

.  2  .  10  0 

'2.10  0 

■1 1  8  K 

■12. 

•,  I  '  1  1  1  1  1 

NIT 


^04 

r  1  or;'''  — 

r  ? L  E 
'.'{LEU 
IN 


1  4  0  ”  ■'  .  )  !  I  M 

i  .  '  "  I ) 

.  •'  •  ' 

■  !  .  n  " 

!  .  ,i  4  'J 


WELL  # 
373  19 


» 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


SCREENED  f'A'^TNO 
AQUIFER  INTERVAL  DIAMETER 
DEN  145.4-154.5  ^.0 


BEDROCK  BEDROCK 

depth  LITHOLOGY  WQAQ 

29.0  SH  5 


COMPOUND 

1 1 ITCE 

1 1 2TCE 

1  1  DCE 

1 1 DCLE 

1 2 DCLE 

ALDRN 

AS 

3TZ 

C6H6 

CA 

':CL4 

CD 

CH2CL2 

T 

CL-5C? 

CLC-;H5 

:ldan 

CPUS 

CPMSO 

'7PMS02 

.'3 


3RD  QUARTER  FY87 
< I . 090 
<1.630 
<1.850 
<1.930 
<2.07 1 
<0.083 

<  2 . 5  L)  0 

<  1  .  1  .!  0 
< 1 .920 

<1.690 

6 . 760 
3.10  0 
6  M  0 . 0  0  0 

<  0 . 08  3 

<  I  .  3  6  '3 
' 0 .  152 
■  '  .  0  3 

< 1 . 980 
<2.240 


4TH  QUA.RTER  FY8  7 
< ! . 090 

<  I  .630 
< 1 .850 
<1.930 

<  2 . 0  7 
<0.083 
<2.500 

<1.14  0 

<1.920 

< 1 .690 

9.04  0 
<1.880 
5  2  2^  0 . 0  0  0 
'■  0 . 08  3 

,1.366 

<  C .  15  2 
■  1  .  '  j  3  V 

<  1  .  <“8  0 
■2.24 j 


DENVER 

SAND 

6 


'  .  1  3  0 

.9.31., 

;  ■  j  ^  *%  :  1 

•1.5  9  '■> 


^  0 .  1  30 
-  5 1 


1  1  •  5  ?  0 
0 . 0  5 

'  f.  :  F 

.  1  ■<  .  3  0  6 

■3  .  .  i  f ! 

'  .  6  2 


» 


0 


0 


0 


9 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


WELL  # 
37320 


SCREENED 
AQUIFER  INTERVAL 
ALL  22.7-  32.7 


CASING 

DIAMETER 

4.0 


BEDROCK  BEDROCK 

DEPTH  LITHOLOGY  WQAQ 

35.0  SS  1 


COMPOUND 

3RD  QUARTER  F'l 

1  1  ITCE 

<  1  .700 

1  1  2TCE 

< 1 . 000 

1  IDCE 

<1.100 

1  IDCLE 

< 1 .200 

1 2DCLE 

<0.610 

ALDRN 

<0.070 

AS 

<3.070 

BTZ 

<  2 . 000 

C6H6 

1  .750 

CA 

127000.000 

CCL4 

<2.400 

CD 

<5.160 

CH2CL2 

<  5 . 000 

CKCL3 

<1.400 

CL 

155000.000 

CL6C? 

<0.070 

CLC6H5 

10.000 

CLDAN 

CPMS 

< 1 . 300 

CPMSO 

<4.200 

CPMS02 

<4. 700 

CR 

<5.960 

CU 

12.100 

DBC? 

<0.130 

DCrD 

<9.310 

*  t  r' 

•^  •*  *  •  * 

DITH 

<  I  .  1  n  a 

DLDR.'l 

<0.060 

LMLS 

< 1 .800 

DMM? 

<15.200 

<0.052 

tX  14  ^ 

<  1  .  2 .8  0 

r  L 

12  2  0. 0  0  0 

n '  j 

•  0  .  4  8  r. 

I30LR 

<:  0.06 

r*. 

2  3  9  0.0 f' 

..... 

-  I  .  R  ;  ' 

M 1 R  y. 

'12. 

MXYLr.;j 

yi  r  T 

rp"  ' 

PFLL7 

f  '  J  •  '  .  ■  '»  i"'  1  • 

:  ■  r. 

'  .  2  0  ■'  / 

1 Lj  r,.  r. 

■  1  .  -iiii 

TD,  ■*:  :r 

...  ..  -w 

L  Lz.:i 

.  10  0 


4TH  QUARTER  FY87 

<  1  .700 
<1.000 
<1.100 

<  1  .200 
<0.610 

<  0 . 070 
<3.070 
<2.000 
<1.340 

1  22000.000 
<2.400 
<5.160 
<5.000 
< 1.400 
1  50000 .000 
<0.070 
<0.580 

<1.300 

<4.200 

<  4 .700 

<  7.940 
'.0.130 
^9.3-1  0 
18.900 
'  I  .  I  0  0 

'.1 .  14  0 
■1.8  0  0 
<:  1  5.2  00 
^0.052 
•  1  .  2  8  0 
12  2  0. '}  0  0 
•  0  .  -1 8  0 
n  .  tj  a  n 
5  3  5  '  ■  .  n  0  n 
'  I  .21" 


DENVER 

SAND 


/ 


WELL  4 
3732  1 


TASK  39  WATER  CHEMISTRY  SUMMARY 


SOURCE, 

ESE  1988 

AQUIFER 

DEN 

SCRFENED 
INTERVAL 
64.0-  73.9 

CASINO 

DIAMETER 

4.0 

BEDROCK 

DEPTH 

35.0 

BEDROCK 

LITHOLOGY 

SS 

WQAQ 

5 

DENVER 

SAND 

4 

COMPOUND 

1  1  ITCE 

1  1  2TCE 

1  1  DCE 

1  1  DOLE 

' 2DCLE 

ALDRN 

AS 

STS 

C6H6 

CA 

CCL4 

CD 

C  H  2  C  L  2 


3RD  QUARTER  FY87 
< 1 . 090 
<1.630 
<1.850 
< I . 930 
<2.070 
<0.083 
<2.500 
<1.140 
<1.920 

< 1 . 690 

<2.480 
■  1  .33<: 
16800. 000 

<  0 . 03  3 
3.600 

<  0 .  15  2 
<1.030 
< 1 .930 
<2.240 


4TH  QUARTER  FY87 
< 1 . 090 
<  1  .630 
<1.850 
<1.930 
<2.070 
<0.083 
<2.500 
<1.140 
<1.920 


1  .690 


'2.480 
1.380 
16700.000 
<  .  08  3 


98  0 


1  .  0  3  0 
'  1  .  9  8  0 
■2.240 


'0.130 

'0.13  0. 

<9.31 0 

-  ■  ^  )  r  , 

■;  1  J  .  3  0 

■  1  .  1  'JO 

<  1  .590 

'1.59  0 

<  .  0  5  4 

'  '  .034 

'1.160 

■1.16  0 

<  30.40  0 

'16.300 

' 0 . 080 

'  0  . 6  0 

'  0 . 6  .•  O' 

■  0 . 6  2  0 

0  0  0 . 0  0 '} 

!  A  r.  0 , 0  0  0 

0  .  0  8  6 

■  '^.'■'5  6 

2  . 

'  2 .  1 nc 

■  ]  S.  , 

■•  '  '  iiNi 

I 


I 


I 


I 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


WELL  » 
37322 


SCREEWED 
AQUIFER  INTERVAL 
den  87.8-  96.9 


CASING 

DIAMETER 

4.0 


BEDROCK  BEDROCK 

DEPTH  LITHOLOGY  WQAO 

35.0  SS  5 


COMPOUND 

1  I  ITCE 

1  12TCE 

1  IDCE 

1  1  DOLE 

1  2DCLE 

ALDRN 

AS 

3TZ 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6C? 

CLC6H5 

CLDAN 

CPMS 

CPMSO 

CPMS02 

CR 

CU 

DEC? 

DCPD 
D I M  ? 

DITH 

DLDRN 

PMD3 

DM  HP 

EN'DRN 

ETC6H5 

FL 

HG 

T  q  r.  r<  s 


3RD  QUARTER  FY87 
< 1 . 090 
< 1 . 630 

<  1  .850 

<  I  .  930 
<2.070 
<0.083 
<2.500 
<1.140 

<  1  .920 

< 1 . 690 

<2.480 
<1.880 
1  7 1 00.000 
<0.083 
7.740 
<0.152 
< 1 .080 
< 1 . 980 
<2 . 240 


<0. 130 
<9.310 
<10.500 
<1.590 
'■0.054 
<1.160 
<15. 200 
^  0 . 060 
■•0.620 
' 1000.000 

''1.056 


4TH  QUARTER  FY87 
< 1 . 090 
<1.630 

<  1  .850 
<1.930 

<  2 .070 
<0.083 
<2.500 
<1.140 
<1.920 

<  1  . 690 

<2 . 480 
<1.880 
16600-000 
<0.083 

<  1  .  360 
<0.152 
<1.080 
<1.980 
<2.240 


<  0 .  13  0 
'  p  .  3  1  0 
<  10.  I  0  0 
< 1.590 
<0.054 
'1.160 
<16.300 
0 . 0  0 
'■0.620 
1  nno  .  i'l 


■  '1  .  1  'll  6 


••2.10 

<  12.100 
1  .  \)  4  0 

.  1  .  3  5  ■■ 


■  1  -i  ^ 


•  .  0  5  -1 

7  0  '  j ' » ^  Q  ‘  ♦ 
' I . 750 
2  .  760 

I  .  3  !  M 
'■  1.340 


I  .  J-iO 


DENVER 

SAND 

5 


I 


I 


I 


I 


I 


I 


I 


I 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


WELL  * 
3732  3 


« 


AQUIFER 

DEN 


SCREFNED  CASINO 
interval  DIAMETER 
16-5-  26.3  4.0 


BEDROCK  BEDROCK 

DEPTH  LITHOLOGY  WQAQ 

10.0  SH  5 


COMPOUND 

3RD  QUARTER  FY87 

1  I  1  TCE 

< 1 . 090 

1  1  2TCE 

<  I  .630 

I  IDCE 

<  1  .850 

1  1  DOLE 

< 1 .930 

I  2DCLE 

<2.070 

ALDRN 

<0.083 

AS 

<2 . 500 

3TZ 

<1.140 

C6H6 

<1.920 

CA 

CCL4 

< 1 . 690 

CD 

CH2CL2 

<  2 . 480 

CHCL3 

36. 700 

CL 

238000.000 

CL6C? 

<  0 . 08  3 

C  L  C  6  H  5 

< 1 .360 

CLDAN 

<0.152 

C?MS 

<1.080 

CPMSO 

<1.980 

CPMS02 

<  2 . 240 

C.R 

'.'U 

D5C? 

'  '1 .  1  1  n 

DCPD 

1  0 

DIM? 

15.7  ' ' 

DITH 

-  1  .  6  O  !'■ 

DLDRN 

' 0 .054 

MMDS 

■■  1  .  1  fiti 

OMMP 

<  J  =,  '>  nn 

EN'DRN 

''  0  ,  »->  1 1 

ETC6H5 

'  0 . 6  2 

r  — 

'  *  .1 

HG 

.  ^  '■ 

J  .  '  '  '  '  ' 

I  " 

12.  -  ■  ' 

MXVLEM 

'  ’  . '  M 

'  r  r  ;  - 

.  '  *  i~ 

'  '-4 


4TH  QUARTER  FY87 
< I . 090 

<  I  .630 
"  I  .350 

<  1  .930 
<2.070 
<0.083 

<  2  .  500 
<1.140 

2.730 

< 1 .690 


<2.480 
4  2.000 
286000.000 
<0.033 
1  5  .  5  '3  0 

<  0 .  15  2 
<1.080 

<  1  .930 
<2.240 


0.  I  ‘'4 
''  9  .  3  1  0 

;  ^  M  I  > 

:  1  .  S  ?  n 
'  0  .  f  1  5  A 

^  T  ,  1  K  ij 

<  T  6  .  3  C  0 

.  0  .  V 


' "  i ; 


!  I  I  •  .  M  ^ 


DENVFR 

SAND 

2 


WELL  # 
37327 


TASK 

39  WATER  CHEMISTRY  SUMMARY 

SOURCE,  ESE  1988 

AQUIFER 

ALL 

SCREENED 

interval 

29.6-  34.5 

CASING 

DIAMETER 

4.0 

BEDROCK 

DEPTH 

34.9 

BEDROCK 

LITHOLOGY  WQAQ 
SH  1 

DENVER 

SAND 

COMPOUND 

1 1 ITCE 

1 1 2TCE 

1  IDCE 

1 IDCLE 

1 2DCLE 

ALDRN 

AS 

BT2 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6CP 

CLC6H5 

CLDAN 

CPMS 

CPMSO 

CPMS02 

CP. 

CU 


M I  2  K 
UXYLEN 
‘/A 
.‘J I T 


3RD  QUARTER  FY87 
< I .090 
< I .630 
< I .850 
< 1 .930 
<2.070 
<0.083 
<2.500 
<1.140 
< 1 . 920 

< 1 . 690 


4TH  QUARTER  FY87 


<2.480 


<  1 

157000 
<  0 

<  I  . 

<  0 . 
<  1  . 
<  1  . 
<2. 


380 
000 
083 
360 
1  52 
08  0 
98  0 
240 


ilK' 

'■  4 


<  1 
<  1 
<  1 
<  1 
<2, 
<  0. 
<2. 
<  1  . 
<  I  . 


.  090 
.630 
850 
930 
070 
083 
500 
140 
920 


<  1  .690 


<  2 
<  1 

250000 

<0. 

7  . 
<  0  . 
<  1  . 
<  1  . 
<2. 


480 
880 
000 
083 
080 
I  52 
0  8  0 
980 
240 


DBCP 

<  0 

1  30 

0 

.13  0 

DCPD 

DIM? 

<  9 

<  !  ''i 

3  1  0 

<  ? 

) 

.310 

1  »'l  f'v 

DITH 

<  I 

590 

<  3 

•  •  . 

.  3  -1  T' 

DLDRN 

/  0 

054 

■'  n 

0  5  J 

DMDS 

<  1 

1  60 

F  1 

1  K  Tl 

DMMP 

ENDRN 

'  1  5 
'  0 

2  0  0 
n  n 

<  1 6 
'■  0 

300 

0  K 

ETC6  H  5 

'  0 

62  0 

.  o 

2 

FL 

HG 

2  7  00 

!}  n  () 

2  ‘3  7  '3 

0  0'' 

ISODR 

y 

• 

0  5  0 

MEC6H5 

'  . 

1  » 1  t*l 

\  >)  l^ 

B 


i 


B 


B 


I 


» 


» 


Z>~'  M 


o'j4 

T!  2D('E 


XYLEN 


E.'I 


B 


» 


TASK  39  WATER  CHEMISTRY  SUMMARY 

SOURCE,  ESE  1988 

WELL  # 
37330 

AQUIFER 

ALL 

SCREENED  CASING 

INTERVAL  DIAMETER 

37.5-  57.2  4.0 

BEDROCK 

DEPTH 

57.0 

BEDROCK 

LITHOLOGY  WQAQ 
SH  ! 

DENVER 

SAND 

COMPOUND 

I  I  I TCE 

I  I  2TCE 

I  1  DCE 

1 1 DCLE 

1  2DCLE 

ALDRN 

AS 

ETZ 

C5H6 

CA 

CCL4 

CD 

CH2CL2 

■:hcl3 

T 

C-  Lj 

CL6C? 

CLC6H5 

CLDAN 


3RD  QUARTER  FY37 
< I . 090 

<  1 .630 
< 1.850 

<  1  .930 

<  2 .070 
<0.083 

<  2 .500 

<  1  .  M  0 

<  1  .  920 


<  I  .690 


<2.480 

13.100 

29)000.000 

<  0 . 08  3 
2.6  90 

<  0  .  I  5 


r;  o 

CPMSO 

CFMS02 


<  ! . 030 
<1.980 
<2.240 


4TH  QUARTER  FY87 
< ! .090 
<  1 .630 
<1.850 
< 1 .930 
<2.070 
<0-083 
<2.500 
<1.140 
<1.920 

<1.690 

<2.480 
17.200 
3  I  9000.000 
<0.083 
1.740 
<0.152 
<1.080 
<1.980 
<2.240 


r;  51  p 

<0.130 

'■  0.15  0 

.9.310 

'  ■'} .  5  ■  ■ 

1  v  .  ion 

C  17  :l 

'  1  .  5  9 

<3.340 

'  '■* .  0  5  4 

-■  0 . 0  5  4 

L  c’  D  S 

<■  :  ,  1  *3  •'t 

•  !  .  ;  6  G 

M  p 

^  3  0  .  4 ')  0 

<16.300 

ENl'  ?.  M 

<  .  ')  <3 

'  .  '1  >3 

')  .  2 

•:  0.62  f** 

r 

!  ^3  ^  r;  ^  .... 

■  ^  2  .  .^0 

3 


! 


I'l 


1  .  ;4'J 


» 


» 


» 


i 


> 


» 


> 


» 


V 


WELL  # 
37331 


I 


TASK  39  WATER  CHEMISTRY  SUMMARY 

SOURCE,  ESE  1988 

AQUIFER 

ALL 

SCREENED  CASING 

INTERVAL  DIAMETER 

39.6-48.6  4.0 

BEDROCK 

DEPTH 

48 . 0 

BEDROCK 

LITHOLOGY  WQAQ 
SH  1 

DENVER 

SAND 

COMPOUND 

1  I  1TCE 

J  1  2TCE 

t  1  DCE 

1  1  DCLE 

1  2DCLE 

ALDRN 

AS 

BTZ 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6C? 

CLC6H5 

CLDAN 

CPMS 

CPMSO 

CPMS02 

CP 

CU 

DBC? 

DCPD 

DIMP 

DITH 

DLDP.N 

DMDS 

DMMP 

ENDP.N 

ETC6K5 

HG 

ISODP. 

K 

MEC'iHb 

M.-'; 

M  I  3  K 
MXYLEN 
NA 
NIT 


GO  4 


XYLEN 

ZN 


3RD  QUARTER  FY87 
< 1 . 090 

<  1 .630 
<1.850 

<  1 .930 
<2.070 
<0.083 
<2.500 
<1.140 
< 1 .920 

<1.690 

<2 , 480 
25.300 
327000 . 000 
<0-083 
6.590 
<0.152 
< 1 . 030 
<1.980 
<2.240 


<0.130 
<9.310 
<10.5  0  0 
< 1 .590 
<0.054 
<1.160 
<  1  5 .200 
"0.060 
"0.620 
17  3  0..'.  0  0 

•0.056 

"  2  .  !  ^ 

'  !  2  .  0  ‘ 

•  I  .  ■  ' 


’  .  1  i> 


4TH  QUARTER  FY87 
< I . 090 

<  1  .630 

<  1  .850 
< 1 .930 
<2.070 
<0.083 
<2.500 
<1.140 

<  1  .920 

< 1 .690 

<2.480 
I  9 . 900 
338000.000 
<0.083 
1  .  660 
<0.152 
<1.080 
<1.980 
<2.240 


<  0 .  130 
"9.310 
<10.1 00 
<3.340 
"0.054 
<1.160 
<16.300 
"0.060 
"  0 . 6  2  0 
1  5  60. 1.)  0  0 

•  0  .'356 

•  2 .  10  0 

'  1  2  .  '■>  0  0 
-  1  .  o  ;,, 


7  6  ■"  •  '  ■  "  .  .  1  n  1 1 


I  .  ;-4  0 


» 


> 


» 


» 


I 


> 


> 


» 


V 


WELL  # 
37332 


> 


TASK 

39  WATER  CHEMISTRY  SUMMARY 

SOURCE,  ESE  1988 

AQUIFER 

ALL 

SCREENED 
INTERVAL 
46.9-  51.4 

CASING 

diameter 

4 . 0 

BEDROCK 

DEPTH 

5  1.0 

BEDROCK 

LITHOLOGY  WQAQ 
SH  I 

DENVER 

SAND 

CCMPOUMD 


1  I  1  TCE 
I  I  2TCE 
1  1  DCE 
I  IDCLE 
I  2DCLE 
ALDRN 
AS 
BTZ 
C6H5 
CA 

ccm 

CD 

CH2CL2 

CHCL3 


':l6cp 


:LC6H5 

CLDAN 

CPHS 

CPMSO 

CFM502 


CU 

DEC? 


3RD  QUARTER  FY87 


<  1 

.700 

<  1 

.  000 

<  1 

.  100 

<  1 

.200 

<  0 

.610 

<0 

-070 

4 

.  500 

<2 

.  000 

<  I 

.340 

I 1 6000 

.000 

<2 

.400 

<  5 

.160 

<  5  , 

.  000 

<  I 

.  4  0  0 

7 14000 

.  000 

<  0 

0  70 

<  0 

530 

<  1 

3 '  j ') 

'  4 

200 

^  4 

7  0  0 

<  5 

OAO 

7 

9^0 

.  '  ■>  i"' 


■  !  .  I  ^ 

■?  .  7  ’  ' 

■1.8  -j  I..' 

'  I  5  .  2  ‘ '  0 
'  0  .  5 .3 

<  I  .  8  ' > 


4TH  QUARTER  FY87 
<! .700 
<  I  .000 
<1.100 
<1.200 
<0.610 
<0.070 
5.800 
<2.000 
<I  .340 
95700.000 
<2.400 
5.470 
<5.000 
3.390 
609000.000 
<0.070 
3-220 

•:  1 . 3  0  0 
<4.200 
<4.700 

41.300 
<  0.130 
3  1  0 
'  10.5  0  0 
<1.1 0  0 
1 .  0  2  0 
1.800 
15.200 
<0.052 
•1.280 

'  0 . 4  3  '] 

<  0 .  '1 6  0 
3  78.-!.  •ni''' 
i  .  .3  ’  I 
?42';o. 

■'  i  2  .  '■  ''’ll 


■..;.,  .1  i  . 


V  i  ;  '  •  1 , 1  _  .  •  t ' ,  1 


54. 0 


> 


» 


I 


I 


» 


» 


» 


9 


9 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


» 


WELL  # 
37333 


SCREENED 
AQUIFER  INTERVAL 
ALL  38.4-  47.7 


CASING 

DIAMETER 

4.0 


BEDROCK 

BEDROCK 

DENVER 

DEPTH 

LITHOLOGY  WQAQ 

SAND 

47.0 

SH  1 

COMPOUND 

3RD  QUARTER  FY87 

1 1 ITCE 

<  1  .700 

1 12TCE 

< 1 .000 

1  IDCE 

<1.100 

1 1 DCLE 

<  1 .200 

1  2DCLE 

<0.610 

ALDRN 

<0.070 

AS 

<3.070 

BTZ 

<2.000 

C6H6 

<  1  .  340 

CA 

80100. 000 

CCL4 

<2.400 

CD 

<5.160 

CH2CL2 

<5.000 

CHCL3 

1 3 . 500 

CL 

394000 . 000 

CL6CP 

<0.070 

CLC6H5 

<0.580 

CLDAN 

CPUS 

< I . 300 

CPMSO 

<4.200 

CPMS02 

<4.700 

C.R 

<5.960 

CU 

<7.940 

DBCP 

<0.130 

DCPD 

<9.310 

DIMF 

<  10.500 

DITH 

<1.100 

DLCRN 

0.205 

DMDS 

<  I  .300 

DMMP 

<  1  5 .200 

ENDRN 

•-0.052 

ETC6H5 

<  I  .280 

r  L 

'  l220.''0O 

'  .  2  -i 

i  o  'J  L  R 

^  2  .  b  0 

f. 

4  7-10.000 

f''  i 

/  ;  1  r» 

.r.j 

'  2-  5  ’  'j  • ! 

■•I  I  E  K 

<  1  2  .  b  (■>  0 

■IXYLEN 

' 1.350 

f  I  T 

<  1  .  ■ .  .'i , . 

2  .  '  ' ' '  ■' 

■  .  ...  :i 

'  .  '  •• 

L'.. 

1  ^  1  7  »1 

7  '-i 

7  7  =J  .  '  *  1 1 1 1 

•  1  *’  C* 

■1.20 ' ' 

!  .  •  )  ‘  j 

20. !0G 


4TH  QUARTER  FY87 
<1.700 

<  I  .000 
<1.100 

<  1  .200 
<0.610 
<0.070 

4.800 
<2.000 
<1.340 
85700 . 000 
<2.400 
<5.160 

<  5 .000 
I  1  .600 

372000.000 

<  0 . 070 

<  0 . 580 

<1.300 

<4.200 

<4.700 

<7.940 

<  0  .  13  0 
■'9.310 

■  '  ■  j .  5  0  0 
'1.100 
0.226 
•'1.8  0  0 
■■  1  5 . 2  0  Cl 

'0.052 
•  1  .  _  S  C' 

-  1  2  2  0  .  *1 0  0 
■  .  -1  8  'I 


■  '  .  2  I  'C' 
i  ?  3  ■}  .  .in  n 


'  >  '  ^  ■  M  I  (  r 

;  ,  'till 

;  .  -'.Ill 

■  I  ■  i  0 

■  2  .  -i  7  n 
3  3.6  0  0 


» 


» 


> 


> 


> 


I 


» 


I 


» 


» 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


a 


WELL  # 
37334 


SCREENED 
AQUIFER  INTERVAL 
all  42.3-  67.3 


CASING 

DIAMETER 

4.0 


BEDROCK 
DEPTH 
64 . 0 


BEDROCK 

LITHOLOGY  WQAQ 
SH  2 


DENVER 

SAND 


COMPOUND 

3RD  QUARTER  F' 

I  1  ITCE 

< 1 . 090 

1  I  2TCE 

< 1 .630 

I  1  DCE 

< 1 .850 

1 1 DCLE 

<  I  .930 

1 2DCLE 

<2.070 

ALDRN 

<0.083 

AS 

<2.500 

3TZ 

<1.140 

C6H6 

< 1 . 920 

CA 

CCL4 

< 1 . 690 

CD 

CH2CL2 

<2.480 

CHCL3 

<  1  .380 

L 

72000.000 

CL6CP 

'0.033 

'.LLoHS 

3.710 

CLDAN 

'0.1 52 

.  r  ci 

<  I  .0  3  'i 

CRM  so 

<1.980 

CPMS02 

<.■’.?  .1  <1 

CR 

cu 

D  5 ? 

^  0  .  I  <  T' 

DCPD 

'■  ?  .  3  1 

DITii 

<  1  : 

t  .  5Rv 

w'  w  Jr  ■; 

'*1 .  ’  J  "* 

-  i  .  1  K  .  . 

r  rf*.f  p 

<  3  0.4  0  0 

ENLR.N 

'' '? .  0  6  *  * 

r  .  *: !r 

/  t  ;  ^  , 

'  :  r  w  ,  o  ^  mO 

I  R  J'  D  ? 

vp.-'d  ;; 

'  ^  -  .  ■''5'; 

'  3  .  ' '  ■ 

•  '  f  ' 

.■-0-1 

‘  'f  ‘  '  ■ .  ■  ■ 

'  r  ■ 

4TH  QUARTER  FY87 
ct.090 
<1.630 
<1.850 
<1.930 
<2.070 
<0.083 
<2.500 
<1.140 
<1.920 


'■  1.690 


<2.480 
■■  1 .380 
76900-000 
'  0 .033 
2.310 
<0.152 
< 1.080 
<1.930 
<2.240 


<0.130 
<9.310 
•:  I  j .  i  0  0 
<3.34  0 
0.  I  54 
-.1.16  0 
< 16.30  0 
■'0.06  0 
•  2  0 
■  100  0. 0  0  0 

■0.056 

<  2  .  '  0  0 

•  12.0 0 


i  I' 


a 


a 


a 


» 


I 


» 


» 


» 


» 


WELL  # 
37335 


« 


TASK 

39  WATER  CHEMISTRY  SUMMARY 

SOURCE,  ESE  1988 

AQUIFER 

ALL 

SCREENED 
INTERVAL 
38.2-  57.6 

CASING 

DIAMETER 

4.0 

BEDROCK 

DEPTH 

51.0 

BEDROCK 

LITHOLOGY 

SH 

WQAQ 

3 

DENVER 

SAND 

COMPOUND 

I  1  ITCE 

I  1 2TCE 

1  IDCE 

I  1DCLE 

I2DCLE 

ALDRN 

AS 

BTZ 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6CP 

CLC6H5 

CLDAN 

CPMS 

CPMSO 

CPMS02 

CR 

CU 

D3C? 

DCPD 

DIM? 

DITH 

DLDRM 

DHDS 

DUMP 

E.N'DF.N 


HG 

I  SOD?, 


•N I T 


S04 

T ! 2DCE 


3RD  QUARTER  FY87 
< 1 .700 
<  1  .000 
<1.100 
<  1  .200 
<0.610 
<0.070 
'3.070 
<2.000 
1  .740 
69800 . 000 
<2.400 
<5.160 
<5.000 
< I .400 
'  I  2000.000 
<0.070 
8.550 

<1.300 
<4 . 200 
<4.700 

<  5 . 960 
<7.940 
<0.130 
<9.310 

<  1  0 . 50C 
<1.100 

0.065 

<  1  .300 

<  15.200 
'0.052 
'  I  .230 

1220.000 

'0.240 

<  0.060 
2  4  3  0. 0  0  0 

■  1.21  0 
t  1 6  -3  '1 . 0  ‘,i  0 
■  '  ,1  .  *  I  ’ 

■  1.350 
3  0  9  0  V  .  '  ’  ‘ " 

2  5  5.  ’  ■  <■' 

•  i  3  .  •<  ri  II 

' ' .  >  7  • ' 

5  4  4  0  0 . 0  0 ' ' 

'  1.20''' 

1.300 
1  .  I  0  0 
2.47 :  ,1 
39.300 


4TH  QUARTER  FY87 
<1.700 
<1.000 
<1.100 
<  1  .200 
<0.610 
<0.070 
<3.070 
<2.000  ' 
<1.340 
67400 . 000 
<2.400 
5.470 
<5.000 
< I . 400 
1  1  1  000 . 000 
<0.070 
1  .650 

'  I  .300 
<4.200 
<4.700 

<  7  .  9,J0 

<  'j .  I  .3  0 
<9.310 

•  1  0  .  5  i)  0 
'•1.1  0  0 
0  .  3  2  8 
■1.3  0  0 
< 15.200 
■'  0 .  '’'5  2 
'1.280 
-  12  2  0.')  0  0 
'•  0 .  -1  e  0 
•  0  . !)  6  0 
2  9  2 1 1 .  <  A  0 
’  .  i  A 

I  I,  <1  .  A  A  A 


■  1  .  I  •’  -1 

■  2.4' '} 
■'  i  ,  .  !  I  I  n 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


9 


WELL  # 
37336 


SCREENED 

CASING 

BEDROCK 

BEDROCK 

DENVER 

AQUIFER 

ALL 

INTERVAL 
19.3-  38.9 

DIAMETER 

4 . 0 

DEPTH 

39.0 

LITHOLOGY  WQAQ 
SH  1 

SAND 

COMPOUND 

3RD  QUARTER  FY37 

4TH  QUARTER  FY87 

1  1  ITCE 

< 1 . 090 

< 1 .090 

1 1 2TCE 

<1.630 

<  1  .630 

1  1  DCE 

<  1  .850 

<  1  .850 

1  1  DOLE 

<  1  .  930 

<  1  .930 

1 2DCLE 

<  2 . 070 

<2.070 

ALDRN 

<0.083 

<0.083 

AS 

•:  2 . 5  0  0 

<2.500 

BTZ 

<1.140 

<1.140 

C6H6 

< 1 .920 

<1.920 

CA 

CCL4 

< 1 . 690 

<  1  .*390 

CD 

CH2CL2 

<2.480 

<2.480 

CHCL3 

9.270 

5.410 

CL 

2  2  5  0  0  0 . 0  0  0 

226000.000 

CL6C? 

(  0 . 08  3 

<  0.03  3 

CLC6H5 

6 . 9  t  0 

2.520 

CLDAN 

'0.152 

<'1.152 

CPMS 

•  0 

<  !  .  '2  S  0 

CPMSO 

'  1  .980 

<1.930 

CPMS02 

<2.240 

<2.240 

CR 

CU 

DBCP 

'  0  .  !  7 

<0.130 

DCFD 

•  <> .  3  1  '1 

<9.310 

D I M  ? 

,•  :  0  _  0 

•  1  '1 .  1 '?  '1 

DITH 

■  1  .  5  9 

<  3 . 34  0 

DLDR.N 

0  .<’82 

<  0  .  ')5  4 

DM  [.'.9 

t  ,  t  '  1 

I  .16'.' 

DMM? 

'  J  5  .  2  L*  0 

<16. 300 

ENDRN 

-  ■  •  .  0  ^ 

■  11 .  '1 6  0 

^  14  S 

‘ 

FL 

I  3.;n  .  ,)M:, 

I  5  90.0  0  0 

HG 

1 3 1-'  D  P 

■  0 . 0  5  '3 

I  . 


> 


I 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


SCREENED 

WELL  #  AQUIFER  INTERVAL 
37340  ALL  23.5-  34. 1 


COMPOUND 

1  1  1  TCE 

1  1  2TCE 

1  1  DCE 

1  IDCLE 

1  2DCLE 

ALDRN 

AS 

BTZ 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6CP 

CLC6H5 

CLDAN 

CRMS 

CRMSO 

C.=  MS02 

CR 

CU 

DSC? 

DC.-D 
D I  .'•!  ? 

DITH 
DLDRN 
-  M  DS 
DMH? 


CASING  BEDROCK  BEDROCK 

DIAMETER  DEPTH  LITHOLOGY  WQAQ 

4.0  32.0  SH  I 

4TH  QUARTER  FY87 


3RD  QUARTER  FY87 


•■ii' 


.‘I  IT 


<  1  .  700 

<1.700 

<  1  .000 

< 1 . 000 

<1.100 

<1.100 

<1.200 

< 1 .200 

<0.610 

<0.610 

- 

<0.070 

• 

<  3 . 070 

. 

<2.000 

<  1  .  340 

<1.340 

• 

149000. 000 

<  2 .400 

<2.400 

• 

<5.160 

<  5 . 000 

<5.000 

<■'.400 

'1.400 

• 

220000.000 

• 

<0.070 

<0.53  0 

<0.580 

• 

■■  1  .  300 

• 

<4.200 

* 

<  4 . 700 

. 

<  7  .  '34  0 

<0.130 

<0.130 

• 

<■■'.310 

• 

3  5.3  0 

• 

■1.100 

• 

•  0.06  0 

• 

I  .  8  iJ  0 

• 

<'5.200 

.  164 

'  .230 

I  .  2  3  O' 

• 

;  ■;  n 

' " . 480 

6  0 

^  -1,-,  .  rino 

.  j  1  ‘  * 

■  "  li'.  1  .  'M-U'l 

DN 


’  1  n 


DENVER 

SAND 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


WELL  # 
37339 


SCREENED 
AQUIFER  INTERVAL 
ALL  n  .  7-  22.3 


CASING 

DIAMETER 

4.0 


BEDROCK 

DEPTH 

20.0 


bedrock  DENVER 

LITHOLOGY  WQAQ  SAND 
SH  ) 


COMPOUND 

3RD  QUARTER  FY87 

1 1 ITCE 

< 1 . 700 

1  1  2TCE 

< 1 . 000 

1  1  DCE 

<1.100 

1  1  DOLE 

<  1  .200 

1  2DCLE 

<0.610 

ALDRN 

<0-070 

AS 

<3.070 

BTZ 

<  2 .000 

C6H6 

< 1  .  340 

CA 

537000.000 

CCL4 

<2.400 

CD 

<5.160 

CH2CL2 

<  5 . 000 

CHCL3 

< I .400 

CL 

2020000.000 

CLCC? 

<0.070 

CLC5H5 

<0.580 

CLDAN 

CFMS 

< 1.300 

CPMSO 

<4.200 

CPMS02 

<4.700 

CR 

<  5 . 960 

CU 

<7.940 

DEC? 

<0.130 

DC.^D 

<9.310 

DIM? 

5  1  5  .  '3  0  0 

DITH 

<1.1  00 

DLDRN 

<  0 . 060 

IMf.S 

■  1.3') ') 

DMM? 

<  15.200 

ENDP.N 

<0.052 

ETC6H5 

■'1.230 

FL 

■12  3  0.000 

H'J 

'0.2  4 ') 

ISODR 

'  0  .  ')  A  ij 

3  5  1  ■?  .  0 'j 

MFOIHS 

'  1  .  2  :  0 

'■!'  1 

;  r  7  r  / ,  _  ,  > , . . . 

;•!  r  D  K 

' 1 2 . ?00 

MXVLEN 

4  A 

'  1  .  ■•  5  ') 

1  2  <  7  .  i'l  0  ;  1 

oX.A  .” 

■  J*  ~  1 

> r  '  ... 

■  ■  ' 

■  1  <!<:!'- 

^  5 . :  0 

■  ? 

• .  ■  n  I'j 

■  t  I '  j  ^  ‘ 

:  —  2 1 1 

9  5 .  9  0  0 


4TH  QUARTER  FY87 
<1.700 
<  1  .000 
<1.100 
<1.200 
<0.610 
<0.070 

3.500 
<2.000 
<1-340 

668000.000 

<2.400 

9.500 

<  5 . 000 

<  1  -  400 
1 990000.000 

<0.070 
■:  0.580 

<1.300 
<4.200 
--  4  .  7  0  0 

9.820 
<0.130 
<9.310 
5  4  6.00  0 
<1.100 
0  .  12  8 

■  I  .  8  0  0' 

'  7  6. 0  0  0 

•'  0 .052 
'  1  .  2  8  (j 

1  f.  5  ,-i .  1)  I . 

■  '0.4  8  0 
•  •<  .  tj  '1  f) 

3  6  I  ‘  i 0 

■  1  .  2  1  'I 
:  7  4  O' •  M  l  .  .1 1',  I  I 

•  I  2  .  ?  '0  0 

.  1  .  I  ■  n 


I  I'M 


1  ■' 
'*  0  1} 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


WELL  # 
3734  1 


SCREENED 

CASING 

BEDROCK 

BEDROCK 

AQUIFER  INTERVAL 

DIAMETER 

DEPTH 

LITHOLOGY  WQAQ 

ALL  20.3-  50.7 

4.0 

48.0 

SS  2 

COMPOUND  3RD 

QUARTER  FY87 

4TH 

QUARTER  FY87 

1 1 1 TCE 

<  1  .700 

<  I  .700 

1  I  2TCE 

<1.000 

<1.000 

1  IDCE 

<1.100 

<1.100 

1 IDCLE 

<  1 .200 

<  1  .200 

1 2DCLE 

<0.610 

<0.610 

ALDRN 

<0.070 

<  0 . 070 

AS 

<3.070 

<3.070 

3TZ 

<2.000 

<  2 . 000 

C6H6 

<1.340 

<1.340 

CA 

65300.000 

70500.000 

CCL4 

<2.400 

<2.400 

CD 

<5.160 

<  5  .  160 

CH2CL2 

<  5 . 000 

<  5 . 000 

CHCL3 

<1.400 

''1.400 

CL 

47500.000 

50500 . 000 

CL6CP 

^0.070 

<0.070 

CLC6H5 

2.420 

0.807 

CLDAN 

CPMS 

<1.300 

<1.300 

CPMSO 

<4.200 

<4.200 

CPMS02 

<4.700 

<  4 .700 

CR 

<5.960 

CU 

<7.940 

<7,340 

DBC? 

<0.130 

-•  0  .  13  0 

DCPD 

<9.310 

-.9.310 

D I M  ? 

<  10.500 

■:  10.500 

DITH 

<1.100 

<1.100 

DLDPN 

/ 0 . 060 

<  0  .  6  0 

D  'A  \J  6 

'1.5 0 

■1.3  0  iJ 

DMMP 

<30.400 

<  15.200 

ENDP.N 

0 . 0  5  2 

'0.052 

r,  0 

•  1.230 

'  1  .  2  ;i 

F  _ 

’ r.  '  *  ■?  0 

1  7  7  ‘  ( 1 

. 

■  1! .  "  4  ri 

1  SOL-  ?. 

A  , 

.  I'l  A  I'l 

y. 

t  2  9  0  .  J  0  *) 

i -  i  1  ■ ,  ^  i  1 1 1 

.  A  *  '  ■ 

•  .  2  ' 

.'1  j  ■ 

^  1  •  •  :  i  ^  .  i  .  -  •  ‘ 

; 

M  7  p 

!  ”  .  J  ;  1  •  ; 

*'X  VIRN 
.*  j’  A 

..  .  ■ 

DENVER 

SAND 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


WELL  # 
37342 


SCREENED 
AQUIFER  INTERVAL 
ALL  12.9-  29.0 


CASING 

DIAMETER 

4.0 


BEDROCK 

DEPTH 

27.5 


BEDROCK  DENVER 

LITHOLOGY  WQAQ  SAND 
SH  1 


COMPOUND 

1  I  ITCE 

I  1 2TCE 

1  I  DCE 

1 1 DCLE 

1 2DCLE 

ALDRN 

AS 

5T2 

C6H6 

CA 

CCL4 

CD 

CK2CL2 
C  H  C  L  3 

CL6C? 

CLCoHS 

CLDAN 

C  ?  M  S 

CPMSO 

CPMS02 

CR 


3RD  QUARTER  FY87 
< I . 700 
< I . 000 
<1.100 
<  1  .200 
1  .470 

<  0 .070 

<  3 .070 
<2.000 
<1.340 

3  ’  10  0  0.000 
<2.400 

<  5 . 160 
<5.000 
•'  1  .400 

r;  7  6  0  0  0  .  3  0  0 
•  0 . 07  0 
'  O' .  5  8  O’ 


.  I  .7> 

DMM? 


4TH  QUARTER  FY87 
< 1 . 700 
<  1  .000 
<1.100 
<1.200 
1.110 
<0.070 
<3.070 
<  2 .000 
<1.340 
287000.000 
<2.400 
5 .470 
<  5 . 000 
^  '  *400 
586000 . 000 
<0.070 
•:0.  530 


•1.3  0 0 
■r  4 . 2  0  0 
'4.7  0  0 

'  7  .  o. I  ri 
<  '  .1  ;  '0 
'  ?  .  ,3  1  'i 

1  .  I  'j 

r  ')  .  0  6  0 

■  'j 
' '5.200 

■  '■'.’'5  2 


‘3  6 ' 


TASK  39  WATER  CHEMISTRY  SUMMARY 


SOURCE,  ESE  1988 


WELL  #  AQUIFER 

SCREENED 

CASING 

BEDROCK 

BEDROCK 

DENVER 

INTERVAL 

DIAMETER 

DEPTH 

LITHOLOGY 

WQAQ  SAND 

1 

37343  ALL 

3.7-  35. 1 

4.0 

35.5 

SH 

COMPOUND 

3RD  QUARTER  FY87 

4TH  QUARTER  FY87 

1  1  ITCE 

<1.700 

<1.700 

1  1  2TCE 

<1.000 

< 1 . 000 

1  1  DCE 

<1.100 

<1.100 

1  1 DCLE 

<1.200 

< 1 . 200 

1  2DCLE 

2.240 

0.801 

ALDRN 

<0.070 

<  0 .070 

AS 

3.900 

4 .300 

3TZ 

<2.000 

<2.000 

C6H6 

<1.340 

<1.340 

CA 

I  44000.000 

1 19000.000 

CCL4 

<2.400 

<2.400 

CD 

<5.160 

<5.160 

CH2CL2 

<5.000 

<  5 .000 

CHCL3 

<1.400 

<1.400 

CL 

333000 . 000 

223000.000 

CL6CP 

<0.070 

<0.070 

CLC6H5 

8 . 930 

3 . 090 

CLDAN 

CPMS 

<1.300 

<1.300 

CPMSO 

<4.200 

<4.200 

CPMS02 

<4.700 

<4.700 

c?. 

<5.960 

11.100 

cu 

26.700 

' 7.940 

DBCP 

<0.130 

'0.130 

DCPD 

I6.8U0 

11.900 

DIMP 

966 . 000 

463 .000 

DITH 

1.83') 

1  .  900 

DLDP.N 

<0.060 

'  0 . 060 

ri  L'  b 

'  i  .  8  0 ') 

<1.3  0  0 

DMMP 

<152. 000 

<76.000 

ENDRN 

'0.052 

'0.052 

^  1  L  b  H  b 

-  !  .  2  8 

'1.23 ') 

r  ^ 

I  ^  f  1  •  j  ^  -j  1 1  •  j 

1  7  I'  =  1  ,  ' : !  1  ■  j 

HG 

'0.21 0 

'0.48') 

I  SC  DP 

■1 .  I'hfi 

.  ,  ^ 

4  5  90.  0 

5530.000 

:-vj 

I't  ^  p'l  11  1  1 

MXYLEN 

-■  1  .  3  5f 

1  ^  0 

NA 

::  7  .  ‘‘0*. 

■  '  .*>^'1'  -1  .'■V' 

N*  IT 

??:dt 

^  _  _  _ 

.  'v'" 

i  .  J  ■  ' 

'  1  .  !  'I' 

■  l  ’  r  '>  r  'i 

J  -J  .  4  ■ 


y 


WELL  # 
37344 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


SCREENED 
AQUIFER  INTERVAL 
ALL  15.5-  40.9 


CASING 
DIAMETER 
4 . 0 


BEDROCK 
DEPTH 
42 . 0 


BEDROCK 

LITHOLOGY  WQAQ 
SS  2 


COMPOUND 

1  I  I TCE 

I  1  2TCE 

1  1  DCE 

1  1  DCLE 

1 2DCLE 

•ALDRN 

AS 

3TZ 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6C? 

C  L  C H  5 
CLDAN 


3RD  QUARTER  FY87 
<1.700 
<1.000 
<1.100 
<  1  .200 
13.700 
<0.070 

<  3 .070 
<2.000 

I  .720 
177000.000 
9.88  0 

<  5 .  I bO 

<  5 . 000 
'370.0  0  0 

402000.000 

<0.070 

6.530 


C.-MS 

.  2 

CPMSO 

1 10.000 

:?MS02 

<4.7  '3  0 

' .  r. 

<  5  . 

C 

22.  i  '1 

’jz>rz> 

10.6  0  0 

r.  :fd 

"  9 . 0 1 1 1 

2‘  I  :•!  ? 

1  T  6  0  .  ■  '■* 

J  i  *  :  j 

"1.1  0  '3 

'J 

'  0 . 0  .  3 

.  1  L ,  2.1 

'  i  J  M 

LUMP 

"  j  3 .  '’1 0 1) 

END?..'! 

.  0  .  .  |t;,2 

r  ' 

'  *  .  2  >} 

-  z 

■  '  =  .  'i 

y. 

•1  7  M  ‘  '  '  ! 

'  '  2  .  ■ 

4TH  QUARTER  FY87 
<17. 000 
<  I  .000 
<1.100 
<1.200 
<6.100 
<0.070 
<3.070 
<2.000 
<1.340 
183000.000 
<24.000 
<  5 .  160 
<5.000 
1 180.000 
427000.000 
"0.070 
6.90  0 

"1-3  0  0 
101.000 
'4.700 
17. 300 
‘  7.940 
13.3  i.'i  0 
<9.310 
i  0  3  ‘3 .  0  '3 13 
'  I  .  !  0  0 
"  0  .  '3  6  *) 

■1.3  'J  0’ 

"  1  5  2.00') 

.■  n  -  1152 

■'  1 . 8  '3 


DENVER 

SAND  * 


> 


» 


> 


> 


> 


i 


> 


) 
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TASK 

39  WATER  CHEMISTRY  SUMMARY 

SOURCE,  ESE  1988 

WELL  # 
37345 

AOUIFER 

ALL 

SCREENED 
INTERVAL 
16.4-  37.1 

CASING 

DIAMETER 

4.0 

BEDROCK 

DEPTH 

37.5 

BEDROCK 

LITHOLOGY  WQAQ 
SH  1 

DENVER 

SAND 

COMPOUND 

3RD  QUARTER  FY87 

4TH  QUARTER  FY87 

1  1  1TCE 

< 1 . 700 

<1.700 

1  1  2TCE 

< 1 . 000 

<1.000 

1  IDCE 

<1.100 

<1.100 

1  1DCLE 

<  1  .200 

<  1  .200 

12DCLE 

<0.610 

<0.610 

ALDRN 

<0.070 

<0.070 

AS 

<3.070 

3.100 

BTZ 

<2.000 

<  2 . 000 

C6H6 

<  I  .  340 

<1.340 

CA 

74700.000 

83000.000 

CCL4 

<2.400 

<2.400 

CD 

<5.160 

<5.160 

CH2CL2 

<5.000 

<  5 .000 

CHCL3 

<  1  .400 

<1.400 

CL 

52000 . 000 

60500.000 

CL6CP 

<0.070 

<  0 . 070 

CLC6H- 

<0.580 

<  0  .  53  0 

CLDAN 

CPMS 

<1.300 

< i . 300 

CPMSO 

<4 . 200 

<4.200 

CFMS02 

<  4 . 700 

<4.700 

CR 

<5.960 

7.630 

CU 

<7.940 

<7.940 

D3C? 

<0.130 

<  0  .  I  3  0 

DCPD 

<9.310 

<  ?  .  3  1  '7 

DIM? 

< 10.500 

<■  I  1 .  S  n  0 

DITH 

<1.100 

!  .  1  n  n 

DLDRN 

<  0 . 060 

■  0 . 0  6  It 

r’  L'  o 

1  .800 

'1.3  0  0 

DMMP 

< 1 5 .200 

■'15.200 

ENLPN 

<0.052 

'0.052 

r-  L  6  n  S 

' I .230 

<  :  .23'? 

r  L 

•  2  70.000 

*  22 

r  j 

'0.240 

■ '  .  4  p.  '7 

ISODR 

••  0 . 060 

•  t  K  (■' 

V 

'660. 0  O' ' 

3  I  9  i'’  ,  0  fi  ft 

*.T  r  r  z. 

'.210 

1  .  ^  1  <' 

M'3 

!  6  2  0  0 . 0  0  0 

!  7  '"i .  n  I'i 

M  :  "  K 

'  12.900 

1  7  ,  )  I'l  '  ' 

MXYLEN 

/  !  .  3  5  0 

.  !  .  ■!  q 

9  ^  9  ■ ' .  0  0  0 

NIT 

,  n  1 

'  ^  '  t  - 

■1  •  ,  >  ■  .  > 

t  J  1  '  t  »  ;  ■' 

I'J  ,  4  { 

r;  I  DO 

'  ■  .  1  !  7 

.  ■■  :■ 

.  ‘  ■ 

;;;  •  '  :  '  .  t  j  ^  |  I  : 

!  J  ks  ,  .  .  •  .  .  ;  '  ' 

T  1  DDOE 

■.1.2  0  0 

1  .  2 1'f  fl 

.  '  .  1.  r-  i 

-  !  ^  n  r, 

:  ,  •.  :'i  f  1 

T  P  ■ L  E 

'  }  .  0 

:  ;  i'll! 

XV  L  E.'I 

2.470 

■■  2  .  r?  ‘  1 

V  T 

^  .  4 

7  7.  i 0  0 

!  <1  0  .  'j  i_i  ,1 

I 


» 


» 


I 


> 


» 


» 


» 


I 


I 


\ 
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TASK 

39  WATER  CHEMISTRY  SUMMARY 

SOURCE,  ESE 

1  988 

SCREENED 

CASING 

BEDROCK 

BEDROCK 

DENVER 

WELL  # 

AQUIFER  INTERVAL 

DIAMETER 

DEPTH 

LITHOLOGY  WQAQ 

SAND 

e 

3  / 

ALL  8.6-  24.0 

4.0 

24 . 0 

SH  1 

COMPOUND  3RD 

QUARTER  FY87 

4TH 

QUARTER  FY87 

1 1 ITCE 

<  1  .700 

<1.700 

1  1  2TCE 

<  1  .  000 

<  1  .000 

1  )  DCE 

<1.100 

<1.100 

» 

1  1  DCLE 

<1.200 

<  1  .200 

1  2DCLE 

<0.610 

<0.610 

ALDRN 

<0.070 

<0.070 

AS 

<  3 .070 

3.200 

3TZ 

<2.000 

<2.000 

C6H6 

<1.340 

<1.340 

CA 

91800.000 

48700 .000 

9 

CCL4 

<  2.400 

<2.400 

CD 

<5.160 

<5.1 60 

CH2CL2 

<5.000 

<5.000 

CHCL3 

<1.40  0 

•'1.400 

CL 

73900.000 

40900 . 000 

CL6C? 

<0.070 

'0.070 

» 

CLC6H5 

<0.5  3  0 

<0.580 

CLDAN 

CFMS 

<1.300 

'1.3  0  0 

CPMSO 

<4.200 

<4.200 

CPMS02 

' 4 . 700 

<4.700 

\ 

CP 

<5.960 

<  5.960 

» 

cu 

<7.940 

'7.94 0 

D3C? 

' 0 .  13  0 

<0.1  0 

DCPD 

'9.310 

<9.310 

D  I  /!  ? 

5  2.2 

.10.500 

DITH 

'1.100 

'  1  .  1  0  0 

DLDP.N 

<  0 . 060 

<•  0 . 

D  M  D  3 

'  ?  .  3  0 

<1.3  0  0 

» 

DMM? 

'15.200 

<15.200 

ENDRN 

<0.052 

'  2 

ETC‘:  H  5 

1  .230 

*  .  ’  ? 

;  2  2  0  .  i  \  1)  (3 

!  <  n  ("1 .  (1  Cl  Cl 

HC 

■  I'l  .  2  >1  • 

•  0.^4  n 

I30L'?. 

■  ’)  .  0  6 

'  0  .  I'l  H  1  1 

> 

'1 0 

3670  .  iiiin 

/I''  • 

2  C-  '  i  . 

. 

<i5."  - .  .1,11 

'  •  2  .  ■  ' 

I  '  'MHl 

MxrLE^; 

■  i  .  ?  5 

C  r'O 

•  -  ‘  .  ■ ' ' ' 

» 

'■sXAT 

■  / .  1 1 

.  rc 

■  .  ■ 

r  r '  ^ 

>  i  •  •  7 

1  I  t  1  I  *  ^  -  M  . 

»  5  r  .  •  •  1 « •  1 

» 

■  .  . 

f  .  t  1  M 

-  r  . 

•  •  “7 

...  t  1 

IN 

t  2  .  'j  *  f 

4  .  -  i.M 

» 

%: 


WELL  » 
37347 


» 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


SCREENED 
AQUIFER  INTERVAL 
ALL  23.2-  33.8 


CASING 

DIAMETER 

4.0 


BEDROCK  BEDROCK  DENVER 

DEPTH  LITHOLOGY  WQAQ  SAND 

33.5  SH  1 


COMPOUND 

1 1 1TCE 

1 1 2TCE 

I  IDCE 

1  1DCLE 

t2DCLE 

ALDRN 

AS 

BTZ 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6CP 

CLC5H5 

CLDAN 

CPMS 

CPMSO 

CPMS02 

CR 

CU 

DBC? 

DCPD 

DIM? 

DITH 

DLDRN 

D  M  D  3 

DMMP 

ENDRN 

ETC6H5 

FL 

HG 

I  SOD?, 


OX  AT 

??LOE 
PFDL'T 
c'j  4 

T I 2DCE 


)  QUARTER  FY87 

4TH  QUARTER  FY87 

< I . 700 

<1.700 

< I .000 

<1.000 

<1.100 

<1.100 

< 1 .200 

<1.200 

<0.610 

<0.610 

<0.070 

<0.070 

<  3 . 070 

<3.070 

<  2 . 000 

<2.000 

<1.340 

<  1  .  340 

70500.000 

72000.000 

<2.400 

<2.400 

<5.160 

<5.160 

<  5 . 000 

<  5 .000 

<1.400 

<1.400 

55500 . 000 

54900.000 

<0.070 

<  0 .070 

<  0.58  0 

<0.580 

<1.300 

<1.300 

<4.200 

<  4 .200 

<4 . 700 

<4.700 

<  5 . 960 

6.940 

<7.940 

<  7 . 940 

<  0  .  13  0 

<0.130 

<9.310 

<  ?  .  3  1  0 

3  3.50  0 

<  10.500 

<1.100 

<1.100 

' 0 . 060 

'  '■> .  060 

-  i  .  3  0  0 

•<1-300 

< 15.200 

■:  1  5 . 2  0  0 

0 . 052 

<  0  .  n  ?  2 

■  1.280 

^  1  .230 

'  12  2  0.000 
'  ■')  -  : 

12  2  0.000 

'  0 . 0  6 

*'  0  ,  '  i  ^  0 

0  5  0.  0  0* 

3  4  4  0.11 !  0 

-  !  .  _  I  , 

0 

-  0  0  a'*  ^  .  0 0 
;  '  •  5 1 » 

1  7  3  0  0  .  I''  ’'1 0 

1  J  'J 

'  '  *  ^ 

i  'A  ^  r.  .  i 

1  i  • 

•  • ; 

.  1",  - 

.1  ^  .3  7  -  • 

i\ 

;  ;  '  (  !  .  1  .  ‘  .  i  :  i 

'  '  .  2 

'  ’  1  M  1 

.  t  7  ^ 

2.20  0 

.3  1 

I 
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TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


WELL  # 

AQUIFER 

SCREENED 

CASING 

BEDROCK 

BEDROCK 

DEN7E 

INTERVAL 

DIAMETER 

DEPTH 

LITHOLOGY  WQAQ 

SAND 

3  7  3  4  8 

ALL 

16.4-  42.0 

4.0 

4  1.0 

SH  1 

COMPOUND 

3RD  QUARTER  FY87 

4TH  QUARTER  FY87 

1 1 1TCE 

< I . 700 

<1.700 

1 1 2TCE 

< 1 . 000 

<1.000 

1  1  DCE 

<1.100 

<1.100 

1  1  DOLE 

<1.200 

<1.200 

1 2DCLE 

<0.610 

<0.610 

ALDRN 

<0.070 

<0.070 

AS 

<  3 . 070 

<3.070 

BTZ 

<2.000 

<2.000 

C6H6 

<1.340 

<1.340 

C  A 

1  48000 .000 

191000.000 

CCL4 

<2.400 

<2.400 

iJ 

<  5 .  160 

<5.160 

CH2CL2 

<  5 . 000 

<5.000 

CHCL3 

<1.400 

2.200 

CL 

'  99000 . 000 

325000.000 

CL6CP 

<0.070 

<0.070 

CLC6H  5 

2.05  '.1 

1.260 

CLDAN 

C?M3 

<  ]  ^  A 

<1-300 

CPMSO 

<4.20  0 

<4.200 

CPMS02 

M  .  7  0  (1 

<4.700 

CP 

<5.960 

13.300 

cu 

<  7 . ?4  0 

<7.940 

CBC? 

<  0  .  :  3  0 

<0.130 

D  <  J"  r  D 

■  9.3'  0 

<9.310 

C  I  n!  ^ 

'’0.5'''; 

•10-300 

DITH 

'■1.1  00 

<1-100 

DLDRN 

'  0  .  '.'60 

< '}  -  0  6  0 

'  !  .  8  ' ' 

<1.80  O' 

CMMP 

15.200 

<15.200 

ENLR.N 

•■  0  . 5  2 

■'0.052 

r.  .  ■:  H  5 

'■  ’  .  2.  ^ 

■  -1  7  .  ■  ■; 

M  .2S0 

1  i  -  ■}  0  ’) 

n ' ) 

■K  ;  3  '2 

<  '}.43  0 

1 J  r. 

••  M  ,  ('i  K 1 ! 

K 

•  t  '  '  '  .  •  •  '  1  'l 

'320.';'  -■> ' ' 

L''."  •;  r;  5 

■  '  '  M 

«  4  ’ 

- 

-Im  J  r-:\  .',A  A 

y. ;  I  >: 

:  'i-in 

V  L  EN 

'  ^  .*• 

:  .  •  ^  ‘  • 

.  1  ^  5  c 

'xAT 

i" I ' .  ■  ■ 

■■■'■' 

r  r  :  t 

’ 

-  '■  ■ 

■  '  .  '  'f  '  > 

3M . ' 

2  -*  .  ' 

2  0.  :  :‘j 

» 


I 


> 


» 


> 


t 


» 


WELL  # 
37349 


I 


TASK 

39  WATER  CHEMISTRY  SUMMARY 

SOURCE,  ESE  1988 

AQUIFER 

ALL 

SCREENED 
INTERVAL 
23.2-  43.6 

CASING 

DIAMETER 

4.0 

BEDROCK 

DEPTH 

44.0 

BEDROCK 

LITHOLOGY  WQAQ 
SH  ] 

DENVER 

SAND 

COMPOUND 

3RD  QUARTER  F 

1  1  1TCE 

< 1 . 700 

1  1  2TCE 

< 1 . 000 

I  IDCE 

<1.100 

1  1DCLE 

<  1  .  200 

1  2DCLE 

<0.610 

ALDRN 

<0.070 

AS 

<3.070 

3  i  ^ 

<  2 . 0  0  '3 

C6H6 

<1.340 

CA 

1 8 1 000 . 000 

CCL4 

<2.400 

CD 

<5.160 

CH2CL2 

<5.000 

CHCL3 

<1.400 

CL 

277000 . 000 

CL6CP 

<0.070 

CLC6H5 

<0.580 

CLDAN 

CPMS 

< I . 300 

CPMSO 

<4.200 

CFMS02 

<4 . 700 

CR 

<5.960 

CU 

<7.940 

DBCP 

<  0 .  13  0 

DCPD 

<9.310 

DIM? 

DITH 

<  !  .  i  n  0 

dldrn 

■  0  .  n  «  0 

l)  M  D  5 

<  1  .30" 

DMH? 

<15.200 

ENDPN 

<0  0  7 

ETC6H5 

<  1.230 

r  L 

i  2  5  '1 . 0  0  0 

HG 

<  r* . 

I  3  0  D  R 

^  i-' ,  ‘lAo 

y 

3  0  5  '3 .  0  0  Q 

MEC6H5 

'  1  .  2  I  " 

MG 

4  7  1  0^: , 

M  I  EK 

'  !  2  . 

■■IXYLEN 

^  -  0 

'.'A 

•  7  /  .'.r  .  , 

4 :  T 

■  l  -'i  . 

'  •  V  L 

.  '  •  •  i'«  I  - 

•- 

104 

-•  1  .  ;  ’•  = 

3  I  '  -  lO  -  . 

1.2  0  '■'• 

'ROLE 

N 

*  j  6^ .  i  1  n  f  j 

4TH  QUARTER  FY87 
<1.700 
< I . 000 
<1.100 
< 1 .200 
<0.610 
<0.070 
<3.070 
<2.000 
<1.340 
101000.000 
<2.400 
<5.160 

<  5 . 000 
<1.400 

115000.000 
<0.070 
<0. 580 

<1.300 

<  4.200 
<4.700 
I  2 .500 
<7.940 
<0.130 
<9.310 
78.400 
<1.100 
''0.060 
■;  1.80  0 

<  1  5 .200 
<'.1.052 
■'1.280 
1290.000 
'0.240 
■'  '1 .060 
2500.000 
••1.211) 

2  6  6  0  0 . 0  0  0 
'■  12. 


■  1  . 

!  .  !  '<  0 
2  .  4  7  0 
7  3.8  n  () 


» 


» 


» 


) 


> 


I 


» 


» 


» 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


I 


SCREENED 

WELL  #  AQUIFER  INTERVAL 
37350  ALL  26-9-  52.3 


CASING 

DIAMETER 

4.0 


BEDROCK 

DEPTH 

52.5 


BEDROCK  DENVER 

LITHOLOGY  WQAQ  SAND 
SH  1 


COMPOUND 

3RD  QUARTER  FY87 

1  1  1TCE 

<1.700 

1  1  2TCE 

< 1 . 000 

1  1  DCE 

<1.100 

1  IDCLE 

<  1  .200 

1  2DCLE 

<0.610 

ALDRN 

'0.070 

AS 

<  3 . 070 

BTZ 

<2.000 

C6H6 

<  1  .340 

CA 

1  14000. 000 

CCL4 

<2.400 

CD 

<5.160 

CH2CL2 

<5.000 

CHCL3 

2.120 

CL 

86100.000 

CL6C? 

<0.070 

CLC5H  5 

<0.580 

Q  n 

CLDAN 


CPMS 

' 1.300 

CPHSO 

<  4 .200 

CPMS02 

<4 . 700 

CR 

<  5 . 960 

CU 

<7.940 

DSC? 

'0.130 

CCPD 

'9.310 

! 5.000 

DITH 

'1.100 

DLDPM 

'  0 . 0  6  0 

2  M  D  3 

'  1  .  3  0  ij 

DMMF 

' 15.200 

ENDRN 

<0.052 

ETC6H  5 

'  1  .280 

FL 

'  12  2  0.00'  0 

if  3 

-  '  1 . Q  I'l 

I30LR 

'  0  . 6  0 

V 

3  6  0  .  0  0*  0 

"<  E‘ '  -■ 

'1.2' 

.•!  p  'i  _  ,•  .-1 

:j  ■  7 

!  •  1  «  •  !  I 

^  .  3  5  ■'! 

■'  • 

.  :  ;  I  • 

.  -'i  ,  1  . 

4TH  QUARTER  FY87 
<1.700 
<  1 .000 
<1.100 
< I .200 
'0.610 
<0.070 
<3.070 
'2.000 
<  I  .340 
1  I  3000.000 
<2.400 
5.260 
<5.000 
'  1 .400 
35000.000 
'0.070 
0.853 

■:  1.300 
<4.200 
■•4.700 
15.300 
<7.940 
<0.130 
'9.310 
10.5  0  0 
<1.100 
<0.060 
■-  I  .800 
15.200 
■•0.05  2 
'1.230 
■'  12  2  0.00  0 
■■  0 . 2  -1 0 
'0.060 
4120. OOO 
-  1  .  2  1  ■! 

■  .-1  ,1  _  i  i  o ,  i 

■  I  2  .  ’,*<'1.' 


T  i 


■/  ■/: 


1  .  :  ■ 

'20.  10  '3 


>  .  J  0  0 
'1.1  'll' 
'  1  . 

20.  I  (}  0 


> 


> 


t 


» 


» 


I 


I 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


WELL  # 
3735  1 


AQUIFER 

ALL 


SCREENED  CASING 
INTERVAL  DIAMETER 
17.9-38.5  4.0 


BEDROCK 

bedrock 

DENVER 

DEPTH 

LITHOLOGY 

WQAQ 

SAND 

36.0 

SS 

2 

COMPOUND 

1 1 ITCE 

1 1 2TCE 

1  IDCE 

1  IDCLE 

1  2DCLE 

ALDRN 

AS 

BTZ 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6CP 

CLC6H5 

CLDAN 

CPUS 

CPMSO 

CPMS02 

C.R 

CU 

DBC? 

DCPD 
DIMP 
DITH 
DLDPN 
D  M  D  S 
DMMP 
ENDRN 
ETC6H  5 
«  L; 

HG 

I  SO  DR 


3RD  QUARTER  FY87 
< 1 . 700 
<  1  .000 
<1.100 
<  1  .200 
<0.610 

<  0.070 

<  3 . 070 
<2.000 

<  )  .  34  0 
1  39000.000 

<2.400 

<  5  .  160 

<  5 . 000 
<1.400 

:  28000 . 000 
<0.070 
<1.730 

■1.3  0  0 
<4.200 
<4 . 700 
<5.960 
<7.940 

<  0 .  13  0 

9 . 3  I  0 

12.4  0 
<1.100 
<0.060 

<  '  .300 
<  30.400 

<0.052 

<  1  .280 
1  6  ?  0 . 0  0  0 

<0.480 
<  ') .  ’)  6 


4TH  QUARTER  FY87 
<1.700 
< 1 .000 
<1.100 
< 1 . 200 
<0.610 
<0.070 
<3.070 
<2.000 
<1.340 
1 14000.000 
<2.400 
<5.160 
<5.000 
<1.400 
123000.000 
<  0 . 070 
I  .600 

•  1.300 
<4.200 
<4.700 
3  .  3  30 
•7.940 
<0.130 
<9.310 


1  0 

.500 

<  1 

100 

'  0 

06  0 

<  1 

3  00 

<  1  5 

2  0  0 

0 

0  52 

■  1 

28  0 

72  0 

' '  '1 0 

' 

2  -1 0 

5  '?  . 

!i  ll 

'  2 . 

'  1  .  3  5  '0 

■  ;  c  I )  M  I'l  I, 


’■‘('It!;  1  !  !  ;  ;  p 

<  1  .  2  '3 

1  .  -■ 

■  !  .  :  ■  1 0 

..  .  1  ' 

2  I'l .  ;  2  r. 


a 


a 


a 


a 


WELL  # 
37352 


» 


TASK  39  WATER  CHEMISTRY  SUMMA=v 
SOURCE,  ESE  1938 


SCREENED 
AQUIFER  INTERVAL 
all  29.8--  38.3 


CASING 

diameter 

4 . 0 


BEDROCK 

DEPTH 

37.9 


BEDROCK 

LITHOLOGY  WQAQ 
SH  '  ) 


COMPOUND 
I  1  ITCE 
!  I  2TCE 
1  WCE 
1  1  DCLE 
I  2DCLE 
aldrn 

AS 
3TE 
C  6  H  6 

■DA 

CCL-} 

CD 

C  H  2  C  L  2 
CHCL3 

ij 

CL5'.'? 


3RD  QUARTER  F 
< 1 .700 
< I . 000 


Y3  7 


<  I  .  !  0  0 

< 1 .200 

<  0  .  ^  ’  '■ 
0 . 0  7  '3 

'3.070 
f  2  .  '3  0  0 
<1.340 
■  I  2  0  0  0 . 0  0 
<•  2 . 4  0  0 
<  5  .  i  6  0 
9.97  O' 


'0.07  '3 

3  .  5  3 


4TH  QUARTER  FY37 
'1.700 
<1.000 
<  1  .  =  0  0 
<1.200 
' .  5 1 
■  0.010 
' 3  -070 
<2.00 
I  .  3  4  n 
92  5  3  0 . 0  0  0 
'  2 . 4  n  0 
‘  5  .  1  *5  0 
•  5.000 
-  1  .  ;r<r. 

7  3  4  00. 0  ‘3  0 
'  '9 .  '9  7  0 
■  '3  .-SR',' 


1  r-' 


D 


» 


» 


> 


9 


iO  (-0 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


WELL  i 
37353 


AQUIFER 

ALL 


SCREENED 
INTERVAL 
27.1-  42.4 


CASING 

DIAMETER 

4.0 


BEDROCK 

DEPTH 

44.0 


BEDROCK  DENVER 

LITHOLOGY  WQAQ  SAND 
SH  1 


COMPOUND 

1 1 1TCE 

I  1 2TCE 

1  1  DCE 

1 1DCLE 

1 2DCLE 

ALDRN 

AS 

BTZ 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6CP 

CLC6H5 

CLDAN 


3RD  QUARTER  FY87 
<1.700 
< 1  .000 
<1.100 
<1.200 
<0.610 
<0.070 

<  3 . 070 
<2.000 
<1.340 

1  19000.000 
<2.400 
<5.160 
<5.000 

<  1  .400 
1  I  9000 . 000 

<  0 .070 
<0.580 


CPMS 

<  1 

.  300 

CPMSO 

<4 

.200 

CPMS02 

<  4 

.700 

CR 

<  5 

.  960 

CU 

<  7 

.  94  0 

D3C? 

■:  0 

.13  0 

DCFD 

■:  '7 

.310 

DIM? 

1  '?3 

0  0  '3 

DITH 

<  1 

1  00 

DLDRN 

0 

1  56 

DMDS 

.  ; 

■3  0  0 

DMM? 

<15. 

2  00 

ENDRN 

<  0 . 

052 

ETC6H5 

-  I  . 

2  90 

■  “ 

1 2 .;  0 . 

■j '} '} 

J 

»  ‘-t  ■  ■' 

I  SOL’?. 

. ,  _ - 

r  a.  o _ 

•  .1  •' 

•IIS? 

■IXVLEN 

} 

4TH  QUARTER  FY87 
< ! . 700 
< 1 .000 
<1.100 
<1.200 
<0.610 

<  0 .070 
<3.070 

<  2 .000 

<1.340 

1 1 7000 . 000 


<2.400 


<  5 

<  5  , 

<  1  . 
103000. 

<  0  . 
<0. 


<1.300 

<4.200 

<4.700 

I  1  .  !  ri  0 

<  7 . 94  0 

<  0  .  I  j  0 

'9.310 

7  3.7  0  0 
<1.1  00 
'  0 . 0  6  '.'I 
'  1  .  S  0  'j 
15.201.:' 
<0.052 
<  1  .2  8''' 
'■Z  ’J  . < ' 


WELL  # 
37354 


AQUIFER 

ALL 


TASK  39  WATER  CHEMISTRY  StJMMARY 
SOURCE,  ESE  1988 


SCREENED  CASING 
INTERVAL  DIAMETER 
13.8-  49.1  4.0 


BEDROCK  BEDROCK 

DEPTH  LITHOLOGY  WQAO 

49.0  SH  1 


COMPOUND 

I  1  ITCE 

1 1 2TCE 

1  1  DCE 

1  I  DOLE 

1  2DCLE 

ALDRN 

AS 

BTE 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 


L6C? 


CPMS02 

cu 


3RD  QUARTER  FY37 

<  I  .700 

<  I  .000 
<1.100 
<1.200 
<0.610 
<0.070 

<  3 .070 
<2.000 

1.510 

'  08000 . 000 
<2.400 
<5.1  60 
<5.000 
3.330 
37300.000 
'0.070 
7.34  0 

<1.3  0  0 
<4.200 

<4.700 

<5.960 
<  .  94  0 


.  :i 


<1.1  00 
<  ■‘'.0  6  0 
.  J  ij  i  j 

< 15.200 
'0.052 
'  '  .  2  3  ■' 
3  0  ' .  •/  ii  M 


4TH  QUARTER  FY87 
<1.700 
<1.000 
<1.100 
<1.200 
<0.610 
<0.070 
<3.070 
<2.000 
<1.340 
77100.000 
<2.400 
<5-160 
<5.000 
<1.400 
*55700.00  0 
<0.070 
0.622 

<1  .30  0 
<4.200 
<4.700 
3.330 
<7.940 
'  0  .  I  3  O' 

'  9  .  3  1 
'  ;  3 .  5  0  0 
<1.10  0 
'2.060 
' • . 300 
< 15.200 
'0.052 
■■  1  .  2.3''' 


DENVER 

SAND 


2  0.  1  '1 0 


t 


t 


( 


i 


i 


I 


I 


WELL  # 
37355 


AQUIFER 

ALL 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


SCREENED  CASING  BEDROCK 

INTERVAL  DIAMETER  DEPTH 

11.1-71.7  4.0  70.0 


BEDROCK 

LITHOLOGY  WQAQ 
SH  1 


COMPOUND 

I  I  ITCE 

1 1 2TCE 

1  1  DCE 

1 1 DCLE 

1 2DCLE 

ALDRN 

AS 

3TZ 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6C? 

CLC6K  5 

CLDAN 

CPMS 

CPMSO 

CPMS02 

CR 

CU 

D3C? 

DCFD 


D 

D 


ISC  DR 


3RD  QUARTER  FYS7 
9.590 
<1.000 
<1.100 
<  1  .  200 
<0.610 
<0.070 
<3.070 
<2 . 000 
<1.340 
148000.000 
<2.400 
<5.160 

<  5 . 000 
3.250 

’ 96000 . 000 
<0.070 
5 . 790 

<1.300 

<4.200 

<  4 . 700 

<  5 . 960 


1  ; 

:  GO 

'•'0 

I  30 

^  9 

3  I  0 

'■  1  0 

5  0 1} 

■'  T 

1  0  0 

A 

1  )  6 

I 

'30  0 

<  5 

2  00 

'■ 

0  52 

'■  I 

2  3  0 

*?  ‘I  0  . 

3  0  0 

<  0  . 

240 

'  ’} . 

A  ■) 

1  0  . 

0 

/■  ] 

2  1  0 

!  c .  :>  0  0 

•  I .  ?  -  i  I 


4TH  QUARTER  FY87 
29.400 
<  1  .000 
2.670 
<1.200 
<0.610 
<0.070 

<  3 .070 

<  2 .000 

<1.340 

134000.000 
<2.400 
<5.160 
<5.000 
2  .  360 
203000.000 
<0.070 
<0.580 


<1.300 
"4.200 
"  4  .  700 
11.100 
<7.940 

<  0 .  13  0 
<9.310 

<  '0.50  0 

<  1  .  1  0  lO 
0 .0-97 

■■  I  .  8  0  0 
<15.200 
■  0  .  0 2 
'1.280 
'  6  3  ') .  ')  0  0 
"0.240 

'  .  0  A  0 

3  0  9  0  .  ‘3  0  0 
i  . 1  n 
3  2'.  Oj  <1 

■  2!  .  '  >  r'l  I  I 


1  .  4-80 
I  .  ■  ; 

3  5.200 


DENVER 

SAND 


WELL  # 
3  7  3  5  6 


AQUIFER 

ALL 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


SCREENED 
INTERVAL 
8.3-  38.4 


CASING 

DIAMETER 

4.0 


BEDROCK 
DEPTH 
38 . 5 


BEDROCK 

LITHOLOGY  WQAQ 
SH  1 


DENVER 

SAND 


COMPOUND 

3RD  QUARTER  F 

1 1 1 TCE 

<1.700 

1 1 2TCE 

<  1  .000 

1  1  DCE 

<1.100 

1 1 DCLE 

<  1  .200 

1 2DCLE 

<0.610 

ALDRN 

<  0 .070 

AS 

' 3 .070 

BT2 

<2.000 

C6H6 

<  I  .  340 

CA 

106000.000 

CCL4 

<2.400 

CD 

' 5 . 160 

CH2CL2 

<  5 .000 

CHCL3 

' '.400 

T 

9  5  0  9  0. 0  0  0 

C  L  6  C  ? 

' 0 .970 

CLC6H5 

7  .  3  90 

CLDAN 

CPMS 

'  1.30  0 

CPMSO 

<4.200 

CPMS02 

<4.700 

''R 

<  5.960 

CU 

<  7 . 9  4  i.i 

D3C? 

'  0  .  ’  3  0 

DCPD 

<9.310 

DIMP 

5  7.401' 

DITH 

'  I  .  !  ■'  11 

DLDRN 

DMDS 

DMMP 

ENDRN 

ETC6H5 

FL 

HG 

ISCDR 

K 

HG 

H  I  B  K 
MXYLEN 
'  1 A 
NIT 
TXAT 


-■  0  . 
<  I  . 
r  1  5  . 

'■  0  . 
/  t 
■  n 


060 
3  0 
200 
0  52 
23  0 


<0.240 
^0.0  >-• ''' 
3  3  90.0  0  0 

2  5  ?  0  0 . 0  '■*  0 

•  I  0  .  o n 


i  H  I  :'l  ri  n 


4TH  QUARTER  FY87 

<  I  .700 
<1.000 
<1.100 

<  1  .200 
<0.610 
<0.070 
<3.070 
<2.000 
<1.340 

1  09000 . 000 
<2.400 
<5.150 
<5.000 
'1 .400 
105000.000 

<0.070 

1.720 

<1.300 
<4.200 
<4.700 
9.020 
<■7.940 
<0 .  13  0 
<9.310 
54. 100 
<1.100 
<0.060 
•<1.800 
<15.200 
'0.052 
'1.280 
' 1220.000 
<0.240 
■■  0 . 0  6  0 
2520.000 
'1.210 
2  7  3  0  0.  <3  0  0 
•  1  2  .  '11  <1 
1.35  0 
'  2  2  1 .  '1  <1 


IN 


20  .  ’  0 0 


I 


I 


I 


I 


I 


I 


I 


WELL  # 
37357 


i 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


AQUIFER 

ALL 


SCREENED  CASING 
INTERVAL  DIAMETER 
4.5-  19.7  4.0 


BEDROCK  BEDROCK  DENVER 

DEPTH  LITHOLOGY  WQAQ  SAND 

19.0  SH  1 


COMPOUND 
1  I  ITCE 
1  1  2TCE 
1  1  DCE 
1  1  DCLE 
1  2DCLE 
ALDRN 
AS 
3TZ 
C6H6 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6C? 

CLC6H5 

CLDAN 


3RD  QUARTER  FY87 
<1.700 
< 1 .000 
<1.100 
< 1 .200 
<0.610 
<0.070 
<3.070 
<2.000 

<  I  .  340 
■21000.000 

<2.400 

<5.160 

<5.000 

24.300 

’26000.000 

<  0 . 070 
<0.580 


4TH  QUARTER  FY87 
<1.700 
<  1  .000 
<1.100 
<1.200 
<0.610 
^.0.070 
<3.070 
<2.000 
<1.340 
82400.000 
<2.400 
<5.160 
<5.000 
4 . 6  S  0 
84500.000 
<0.070 
1.10  0 


CPUS 

CPMSO 

CPMSC2 

CP. 

cu 

DBCP 

DCPD 

DIM? 

DITH 

DLDRN 

DMDS 


<1.300 
<4.200 
<4 . 700 
<  5 . 960 
<7.940 
<0. 130 
<9.310 

2  9  _  r  n 
<1.100 
^  0 . 060 
1  .300 


<1.30  0 
<4.200 
<  4  .  700 
13.900 
■'7.940 
<0.130 


,  9 
1  , 


DMMP 

< 1 5 .200 

<  1  5 

ENDRN 

<0.052 

<  0 

ETC6H  5 

<  I  .230 

1 

FL 

<  1  2  2  0  .  0 

12  2  0 

HG 

<0.240 

'  0 

ISODR 

<0.060 

'  fi 

V 

K  <5  4  0  ^  •“ 

6  6  7  0 

■M  E  C  6  H  5 

<1.210 

'  1 

•MG 

7  2  ^  .  ••'5  M  A 

2  2  5  0  0 

M I  5  K 

■'  i  2  .  0  0 

'  I  2 

MXYLEN 

^  !  .350 

-  I 

NA 

0  3  5  0'  ri 

N I T 

10  3  0  0. 0  0  0 

:  0  ■? 

CXAT 

<  2  000 

?  ?  D  C  E 

■  ’  3  .  *?  ■'  0 
'  •  0‘  5  3 

--  ^ 

•  2  ■**  ~ 

i  2  E 

Iltf  ? 

XYLEN 

• 

1-  *  -1  ■ 

EN 

6  7.40 

3  I  0 
2  no 


<1.100 
<0.060 
-  3  0  0 
200 
0  5  2 
2  3  0 

I'l  n  n 


I',  n 


I 


I 


I 


■ 


» 


I 


> 


> 


> 


TASK 

39  WATER  CHEMISTRY  SUMMARY 

SOURCE,  ESE  1988 

WELL  # 
37358 

AQUIFER 

ALL 

SCREENED 
INTERVAL 
44.3-  59.9 

CASING 

DIAMETER 

4.0 

BEDROCK 

DEPTH 

59.0 

BEDROCK 

LITHOLOGY  WQAQ 
SH  1 

COMPOUND 

3RD  QUARTER  F' 

1 1 ITCE 

<  1  .700 

1  1  2TCE 

< 1 . 000 

1  1  DCE 

<1.100 

1 IDCLE 

<  1  .200 

1  2DCLE 

<0.610 

ALDRN 

<0.070 

AS 

<3.070 

BT2 

<2 . 000 

C6H6 

<  1  .340 

CA 

1  35000.000 

CCL4 

<2.400 

CD 

<5.160 

CH2CL2 

<  5  .  OOQ 

CHCL3 

<1.400 

CL 

7  33  0  0.0  0  0 

CL6CP 

<  9  .  .0  7  0 

CLC6H  5 

■;  0.. 

CLDAN 

CPMS 

;  1  .  0  (I 

CPMSO 

<4.200 

CPMS02 

<  4 . 7  r. 

CP 

<  5 . 960 

cu 

<  7 . 94  0 

DBC? 

/  I't ,  ]  \  r. 

DCPD 

/  o  ^  ;  1  <*. 

•  f  •-« 

DITH 

'1.1 0  0 

DLDRN 

<0.060 

iJi'!D  S 

'  .  5  ,*  ‘I* 

DMM? 

'  I  6 . 2  0 

ENDF.N 

'  0 . 0  q  -I 

E7C6H5 

'  '  .290 

r  L 

^  \  7  7  0  1  ^  t*i  r- 

F.G 

''0.24 

ISODR 

•'0.06  'j 

K 

2  15  0.00''' 

MEC5H5 

I  ^  :  t*- 

y.G 

;  f.  ,'i  ■ 

MIS.' 

•'  I  2  .  A  - : 

MXYLEN 

^  1 

N'A 

7  ?  -<  n  r. 

,  f  -  — 

3  4  6  0  .  ■ 

OiXAT 

•  2  . 

- 

C  '  2  E 

■  •  ' ' 

4TH  QUARTER  FYS? 

<  I  .700 
<1.000 
<1.100 

<  1  .200 
<0.610 
<0.070 
<3.070 
<2.000 


<  1 

.340 

121000 

.000 

<  2 

.400 

<5 

.  160 

<  5 

.000 

<  1 

.4  00 

78000 

.000 

<0 

.0  70 

<  0 

.580 

<  I 

.300 

<4 

.200 

<4 

.700 

8 

.330 

<  7 

.94  0 

<0 

.  I  30 

<  9 

3  10 

'  '.0 

5  00 

<  I 

1  0  0 

<  0 

06  0 

t 

3  00 

<  1  5 

2  0  0 

'  0 

052 

-  I 

23  0 

<12  2  0 

0  0  0 

'  0 

240 

••  0 

}  6  0 

2360 

0  0  0 

'  I 

2  1  0 

1  -4  90  0 . 0  0 
■12.  9 0 

:  4  ! 


» 


DENVER 

SAND  • 


» 


» 


» 


» 


» 


» 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


WELL  # 
3  7359 


» 


SCREENED 
AQUIFER  INTERVAL 
ALL  23.2-  43.7 


CASING 

DIAMETER 

4.0 


BEDROCK 

DEPTH 

42.9 


BEDROCK  DENVER 

LITHOLOGY  WQAQ  SAND 
SH  1 


COMPOUND 

3RD  QUARTER  FY87 

4TH  QUARTER  FY87 

>  >  1 TCE 

3.700 

4.540 

1  ■>  2TCE 

<1.000 

<  >  .  000 

1  >  DCE 

<1.100 

<1.10  0 

1 >  DOLE 

2.310 

1.950 

1 2DCLE 

<0.610 

<0.610 

ALDRN 

<0.070 

<0.070 

AS 

<3.070 

<3.070 

BTZ 

<2.000 

<2.000 

C6H6 

<  1  .  340 

<>.340 

CA 

229000 . 000 

187000.000 

CCL4 

<2.400 

<2.400 

CD 

rH2<'r  2 

<5.160 

✓  c  r\r\  r\ 

<5.160 

CHCL3 

CL 

CL6C? 

CLC5H5 

CLDAN 


< 1 .400 
534000.000 
<0.070 
<0.580 


<5.000 
< 1 .400 
>29000.000 
<0.070 
>.010 


CPMS 

<  >  .300 

CPMSO 

<4.200 

C  ?  M  S  0  2 

'4.700 

CR 

' 5 . 960 

CU 

<7.940 

D3C? 

<0.130 

DCPD 

<9.310 

DIM? 

<  >0.500 

DITH 

<1.100 

DLDP.N 

<  0 . 060 

DM  2- 3 

' 1 .300 

DMMP 

0  5. 200 

ENDP.N 

<0.052 

*■  .  ^  ^ 

' > .280 

'  >220.000 

0.240 

I S  C'  D  ?. 

'0.06  0 

K 

4475.000 

.  '1  *'  t  .% 

M:-  * 

3  I  5  0  .  ’‘i  '■'*  ‘■'i 

'12. 900 

mxyle:; 

■  1.350 

'  *  2. 

■  -  5  r.  .  n  0  <' 

*  . 

J  Tl  ('■.  '  ■  :'i 

OX  AT 

' 2.000 

r ' .  -f 

DpTri 

V  V  - 

Z  N 


'  "i  .  I  .‘i 


' 1.300 
<4.200 
■'4.700 
>>.>00 
<7.940 

<  0  .  130 

<  ?  .  3  >  0 
10.500 
<1.10  0 
'0.060 
■:  >  .  3  0  0 

<>5.200 
<0.052 
'  !  .  2  3  0 
>220.000 
'0.240 
'0.060 
5  5  3  '0  .  ■')  <) 

'  .  2  !  '■' 

2  6  2  0  0  .  ■'1 <1 
'  >2.9 0 


» 


t 


» 


» 


» 


» 


» 


WELL  # 
37360 


> 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


SCREENED 
AQUIFER  INTERVAL 
ALL  26.4-101  .9 


CASING 

DIAMETER 

4.0 


BEDROCK  BEDROCK  DEM"ER 

DEPTH  LITHOLOGY  WQAQ  SAND 

101.5  SH  T 


COMPOUND 

1  1  ITCE 

1 1 2TCE 

1  IDCE 

1  IDCLE 

1  2DCLE 

ALDRN 

AS 

BTZ 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6CP 

CLC6H5 

CLDAN 


3RD  QUARTER  FY87 

<  1  .  700 
< 1 . 000 
<1.100 

<  1  .200 
<0.610 
<0.070 
<3.070 
<2 . 000 
<1.340 

137000 . 000 
<2.400 
<  5 . 160 
<5.000 
<1.400 
62200 . 000 
<0.070 
7.520 


CPMS 

CPHSO 

C  r  M  SOI 


<  1 
<4 
<4 


.300 

200 


<  5 . 960 

cu 

<7.940 

DBCP 

<0.130 

DCPD 

<9.310 

DIMP 

<  10.50  '1 

DITH 

<1.100 

DLDRN 

<  0 . 060 

Or!  OS 

c  I  ,30  0 

DMMP 

<  1  5 .200 

ENDRN 

<0.052 

E  r  C  6  H  5 

<1.230 

FL 

<  12  2  0.0  0  0 

KG 

<0.240 

ISODP. 

<0.060 

K 

2920 . ono 

MEC6H5 

<1  .  2  ’  0 

MG 

14  90  0.00  0 

MI3K 

< 12.900 

MXYLEN 

<1.350 

NA 

7  I  q  n  0  .  n  n 

i 

3  9  0  ‘ 

OXAT 

-  <:  r.  0 

C'  a 

p  pr-.r-r 

1  ^  -  1  ! 

3'J4 

■3200-:.'  :■  ■: 

'  r 

■  i:;o'' 

CN 

'20.  1 0  0 

4TH  QUARTER  FY87 

<  1  .700 

<  1  .000 
<1.100 
<1.200 
<0.610 
<0.070 
<3.070 
<2.000 
<1.340 

120000.000 
<2.400 
<5.160 
<5.000 
<1.400 
63300 . 000 
<0.070 
1  .360 

< 1 . 300 
<4.200 
<4.700 
9.710 
<7.940 
<  0 .  130 
<9.3)0 
<10.500 
<1.100 
-•  0 .060 
<1.800 
<15.200 
<0.052 
<1.280 
<  12  2  0.000 
<0.240 
<0.060 
2840.000 
<1.210 
12500.000 
< 12.900 
<1.350 


-<  -4 


'  <  .I  n  p 


I . 


'  .  1  ‘ : 
■  2  .  7  0 
2  0.  100 


> 


» 


» 


» 


» 


» 


» 


WELL  # 
3736  1 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


AQUIFER 

ALL 


SCREENED 
INTERVAL 
21.7-  92.3 


COMPOUND 

1 1 ITCE 

1  I 2TCE 

1  IDCE 

1 IDCLE 

I 2DCLE 

ALDRN 

AS 

BTZ 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6CP 

CLC5H5 

CLDAN 

CPUS 

CPMSO 

CPMS02 

CP, 

cu 

D3CF 

DCPC 

n  p 

DITH 
DLDRN 
DM  03 
DMM? 

ENDRN 

ETC6H5 

EL 

.HG 

ISODR 

V 

MEC6H5 

MG 

M  :  3  K 

MXYLEN 

N 

NIT 
OX  AT 

pp 


CASING 

BEDROCK 

BEDROCK 

DIAMETER 

DEPTH 

LITHOLOGY 

4.0 

92.0 

SH 

QUARTER  FY87 

4TH 

QUARTER  FI 

<  1  .700 

<  1  .  700 

<1.000 

<1.000 

<1.100 

<1.100 

<  1  .200 

<  1  .200 

<0.610 

<0.610 

<0.070 

<0.070 

<  3 . 070 

<  3 . 0  TO 

<2.000 

<2.000 

1  .530 

<  1  .  340 

20000.000 

95300 . 000 

<2.400 

<2.400 

<5.160 

<5.160 

<  5 . 000 

<  5 .000 

<1.400 

<1.400 

62300.000 

51 100.000 

<0.070 

<  0 .070 

7 . 760 

1.550 

<1.300 

'1.300 

<4.200 

<4.200 

<4.700 

<4 .700 

<5.960 

1  1  .800 

<7.940 

<7.940 

<0.130 

'  0  .  130 

<9.310 

<9.310 

^ 10.500 

<10.500 

<1.100 

<1.100 

<  0 . 060 

<0.060 

WQAQ 


DENVER 

SAND 


'0 

<  I 

<  1220 

<  0 
<0 

2000 
^  I 

15600 
'  '2 
'  1 

? 1 100. 
7  3  90. 


^  1  .  8 1'l  0 

'5.200 
.052 
.230 
.000 
.240 
.060 
000 

2  I  0 
0  0  0 
900 

3  50 

ii  n 
n  Ti  !'• 

00  0 
c. 


'  I 

1  5 
'0 
<■  1 


.  8  0  0 
200 
052 
280 


1220.000 


<0. 

■:  0. 

3  3  5  0. 

'■  1  . 

4  6  0  0. 
<12. 

'  I  . 


240 
060 
0  0  0 
2  1  0 
0  0  0 
90  0 

c;  0 


13 
•  0 


:n 


» 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


WELL  # 
37362 


SCREENED 
AQUIFER  INTERVAL 
all  34.5-  45.2 


CASING 

DIAMETER 

4.0 


BEDROCK 
DEPTH 
42 . 5 


BEDROCK 

LITHOLOGY  WQAQ 
SH  I 


COMPOUND 

I  1  1 TCE 

1  I 2TCE 

I  1  DCE 

1  I DCLE 

1 2DCLE 

ALDRN 

AS 

BTS 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6CP 

CLC6H5 

CLDAN 


3RD  QUARTER  FYS7 
< 1 .700 
< I .000 
<1.100 
<1.200 
<0.610 

<  0 . 070 
<3.070 

<  2 . 000 
<1.340 

i 58000.000 
<2.400 
<5.160 
<5.000 
< 1 .400 
234000.0 CO 
<0.070 
<0.580 


C  ?  c:  S 

<1.300 

CPMSO 

<4.200 

CFMS02 

<4.700 

CR 

<5.960 

CU 

<  7 . 94  0 

D5C? 

<  0 .  13  0 

DCPD 

<9.310 

DIM? 

^10  ^  no 

DITH 

DLDRN 

<1.10  0 
<0.060 

w  J  O 

^  .  3 1*1  n 

DMMP 

<15.200 

ENDRN 

^  0 . 0  =;  T 

ETC6H5 

"  1.230 

17  7  0.0  0  0 

HG 

<0.240 

ISODR 

<0.060 

V 

2460.000 

MG 

5 3800 . coo 

MI  5  K 

■-  12.0.-!  0 

MXYLEN 

H  ",  ll 

NA 

3  1  4  0  0  0  .  O'  <' ' ' 

%  -  7 

’  7  0  0  ,  .1 

.'V 

pc-'  r 

3  C-  4 

■14  9  0  0  Oi .  WO 

VT 

—  .  4 

4TH  QUARTER  FY87 
<1.700 
<  1 . 000 
<1.100 
<  1  .200 
<0.610 
<0.070 
<3.070 
<2.000 
<1.340 
1  47000.000 
<2.400 
5.260 
<5.000 
I  .  320 
231000.000 
<0.070 
<0.580 

<1-300 

<4.200 

<4.700 

18.000 

<7.940 

<0.130 

<9.310 

<10.500 

<1.100 

<0.060 

<1.800 

<15.200 

<  0 . 0  5  2 
<1.280 

1  7  60.0  0  0 
<0.240 

<  0.060 
3  3  5  0.00 ') 

'■  1  .  2  !  0 
4  /  4  0  0 . 0  0  0 
< 12.900 


Q  .1 M  •  \ 


;  ,  1  n 

7  4.30 


DENVER 

SAND 


» 


B 


B 


B 


B 


B 


B 


B 


TASK  39  WATER  CHEMISTRY  SUMMARY 


SOURCE, 

ESE  1988 

WELL  # 
37363 

AQUIFER 

ALL 

SCREENED 
INTERVAL 
6.9-  32.2 

CASING 

DIAMETER 

4.0 

BEDROCK 

DEPTH 

32.  1 

BEDROCK 

LITHOLOGY 

SS 

WQAQ 

2 

COMPOUND 
1  1  ITCE 
1  1  2TCE 
1  1  DCE 
1  1  DOLE 
1 2DCLE 
ALDRN 
AS 
BT2 
C6H6 
L  A 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6CP 

CLC6H5 

CLDAN 

CPMS 

CPMSO 

CPMS02 

CR 

CU 

DBCP 
DCPD 
D I M  ° 

DITH 

DLDRN 

DMDS 

DMMP 

ENDP.N 

H:TC6H5 

FL 

HG 

ISODP. 

K 

MEC6H  3 
MG 

MIBK 
MXYLEN 
NA 
I T 


3RD  QUARTER  FY87 

4TH  QUARTER  FY87 

<1.700 

<1.700 

<1.000 

<1.000 

<1.100 

<1.100 

<  1  .200 

<1.200 

<0.610 

-0.610 

<0.070 

<  0 .070 

<  3 . 070 

<2.000 

<2.000 

<1.340 

<1.340 

105000.000 

72700 . 000 

<2.400 

<2.400 

<5.160 

5  .  1  60 

<5.000 

<5.000 

-'1.400 

<1.400 

98600.000 

36900.000 

<0.070 

<0.070 

9.420 

0.661 

<  1  .  300 

-1.300 

<4.200 

-.4.200 

<4.700 

<4.700 

<5.960 

<  5 . 960 

<7.940 

<7.940 

<0.130 

<0.130 

<9.3  10 

<9.310 

10.500 

10.500 

<1.100 

<1.100 

<  0 . 060 

-0.060 

< 1 .300 

-'.800 

15.200 

'15.200 

-0.052 

-  0.052 

1  .280 

<  1  .280 

'  12  2  0.000 

-  12  2  0.000 

<0.240 

-  0 . 2  4  0 

-0.060 

-  0 . 0  6  0 

2460.000 

2190.000 

-1.210 

'  I  .  2  I  0 

2  3  60  0.00  0 

16200.000 

'  12.900 

■  12.900 

-1.350 

1.350 

■  1  1  0  0  0  .  n 

O  C  1  r,  .M  3 

5  7  0 . 0  0  0 

DENVER 

SAND  » 


» 


i 


» 


» 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


WELL  #  AQUIFER 
37364  ALL 


SCREENED  CASING 
INTERVAL  DIAMETER 
6.8-  27.3  4.0 


BEDROCK 

DEPTH 

28.9 


BEDROCK  DENVER 

LITHOLOGY  WQAQ  SAND 
SH  1 


COMPOUND 

3RD  QUARTER  F’ 

1  1  I TCE 

< 1 . 700 

1 1 2TCE 

<  1  .000 

1  1  DCE 

<1.100 

1 IDCLE 

<  1  .200 

1 2DCLE 

<0.610 

ALDRN 

<0.070 

AS 

6.200 

BTZ 

<2.000 

C6H6 

<1.340 

CA 

36200.000 

CCL4 

<2.400 

CD 

<5.160 

CH2CL2 

<  5 . 000 

C  H  C  L  3 

<1.400 

CL 

31300.000 

CL6C? 

<0.07  0 

CLC6H5 

4 . 690 

CLDAN 

CPMS 

<  1  -300 

CPMSO 

<4.200 

C  ?  M  S  3  2 

<4.700 

C.R 

<5.960 

'3  U 

'7.94  O' 

DSC? 

'0.130 

DC.-D 

<9.310 

2’  I  - 

,  i  i".  r, 

D I 

<1.10  0 

DLDFN 

<  0 . 060 

LMDS 

< 1  .300 

DMM? 

<15.200 

ENDFN 

' 0.052 

LTC  6  H  5 

<1.28  0 

FL 

1200.000 

HG 

■  0.24 

rSODR 

' 0.06  0 

v 

4  160. 0  O'  0 

M  — iC  u  = 

■'  !  ^ 

MG 

7  4  1'}.  0  0  0 

M I S  .K 

'  12.900 

MKYLE.N 

'  1  .  3  5  • ' 

.  • 

574<'0  .  O";'”" 

N  I  T 

'230.'}'!'  <1 

OX  AT 

'  2  .  ■' 

-N  p  — 

L  L  2  2  T 

4TH  QUARTER  FYS7 
<1.700 
<  1  .000 
<1.100 
<1.200 
<0.610 
<0.070 

<2.000 
<1.340 
32000.000 
<2.400 
<5.160 
<  5 . 000 
^1.400 
3  7  3  00.00  0 
<0.070 
1  .000 


<1.300 

<4.200 

<  4 .700 
8.640 

<7.340 

<  0 .  13  0 

<9.310 

<  10.500 

<1.100 

<  0 . 06  0 
<1.300 

<  15.200 
<0.052 
<1.230 

<  1220.000 
<0.240 
■  0.060 
4680.000 
'1.210 
6800.000 
•  12.000 
■  1.35 '? 

4  o  1  r.  3 


2  0.  I  0  0 


> 


» 


I 


» 


» 


» 


> 


B 


8 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


WELL  # 
37365 


SCREENED 
AQUIFER  INTERVAL 
DEN  49.1-  59.7 


CASING 

DIAMETER 

4.0 


BEDROCK 

BEDROCK 

DENVE 

DEPTH 

LITHOLOGY 

WQAQ 

SAND 

33 . 5 

SH 

5 

4 

COMPOUND  3RD  QUARTER  t'fQl 

I  I  )  7.72 

112TCE 

I  I  DCE 

II  DOLE 
12DCLE 
ALDRN 
AS 

BTZ 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3  ■ 

CL6C? 

CLC5H  5 

CLDAN 

CRMS 

CPMSO 

CPMS02 

CR 

CU 

DBCR 

DCPD 

DIMP 

DITH 

DLDRN  ] 

DMM?  * 

ENCP.N' 

ETC6H5 

M  Li  ^ 

HG 

1 3  0  D  ?. 

V 

MEC6H5 

MG 

M 1 5  K 
MXYLEN 


4TH. QUARTER  FY87 

<  I  .700 
<1.000 
<1.10  0 
<1.200 
<0.610 
<0.070 

'2.000 

<  1  . 340 
35000.000 

<2.400 

<  5  .  160 
<5.000 
'1.400 

45100.000 

<0.070 

<0.580 

'1.300 
<4.200 
<4.7  0  0 
' 5 . 960 
<7.940 
<0.130 
'9.310 
11.500 
'1.100 
'0.060 
'1.8  0  0 
'15.200 
'0.052 
'1.280 
'  '220.000 
'0.24  0 
■  0  . 6  0 
' 1260.000 
•  1  .  2  1  '.1 
4  0  3  0.0  0  n 
'  '2.90  0 


3-4  .  : 


~'04 


» 


» 


I 


> 


» 


> 


» 


WELL  # 
37367 


» 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


AQUIFER 

ALL 


SCREENED 
INTERVAL 
11.5-  38.4 


CASING 

DIAMETER 

4.0 


BEDROCK 

DEPTH 

0.0 


COMPOUND 
1  1  I TCE 
I  I  2TCE 
1  1  DCE 
1  IDCLE 
I  2DCLE 
ALDRN 
AS 
BTZ 
C6H6 
CA 
CCL4 


3RD  QUARTER  FY37 
<1.090 
<1.630 
<1.850 
< 1 . 930 
<2.070 
<0.083 
<2.500 
<1.140 
2 . 920 
1 58000 . 000 
<1.690 


CD 

<  5  .  :  6  0 

CH.2CL2 

<2.480 

CHCL3 

I  2  7 . 0  0  n 

CL 

2  0  I  I'l  n  0  .  M  0  '"I 

CL6C? 

■  ■  0  .  ‘1 8  8 

C  L  C  6  H  5 

^  A 

CLDAN 

<  0 .  15  2 

CPMS 

4.160 

CPMSO 

!  i  8  .  A  0  n 

C PH SO 2 

4.310 

CR 

<  5 . 9  « 

CU 

<7.04''' 

DEC? 

^  7  A. 

DC?D 

<  -3  .  H  1 

;  o  7 

DITH 

"<  .  <  -J  I'i 

DL2RN 

•  0  . ;  5  4 

!  .  i  ^  I'f 

DMM? 

'•  15.2''^''' 

ENDRN 

<  0  .  A  6 

c-'-r  *; 

“ 

F  L 

2  0  5  0. 0  0  0 

I  S  0  L  ?. 

<  0  •  0  5  S 

V 

•.«  IT 

<  2  .  i  ''8 

MG 

5  0  90  0  .  0  0 

M 1 5  y 

<  I  7  .  a  n  A 

\f\vr  r'; 

-  1  - 

'  •  • 

NA 

2  -  ' 

NIT 

'  q  ^  6- 

C  X  A  T 

■  j  :  ' 

•"^1  '■  r"  z" 

T?  'LE 

C;r 

.r-. 

4TH 


1  6 


BEDROCK 

LITHOLOGY 


QUARTER  FY8  / 
<1.090 
<1.630 
'1.850 
<1.930 
'  2 . 0  7  0 
<0.083 
'2.50  0 
<1.140 
<1.920 
000.000 
<1.690 
'5.160 
<2.480 
•  1  5 .  ■<  0  0 
3  0 '} .  0  0  0 
' 0.083 
<  1.36  0 


3.230 
92.400 
4.  320 
22.500 
o  j  n 


/  , 


n  A 


'0.054 
1  .  :  8 

'  163. 300 
r. .  0  6 
-  0.62  0 
1  36  0.0  0  0 

'0.056 
3  3  !  0 . 0  0  0 

.  2  .  ;  1}  <  I 
:  0  2  0  0  .  .1 0  <1 
■12. 


» 


> 


» 


» 


> 


I 


U)  (/) 


WELL  # 
3  7368 


TASK  39  Water  chemistr’/  summary 
SOURCE,  ESE  1988 


AQUIFi 

ALL 


SCREENED 

interval 

18.1-  34.3 


CASI.NG 

DIAMETER 

4.0 


BEDROCK 

DEPTH 

0.0 


BEDROCK 

LITHOLOGY  WQAQ 
1 


COMPOUND 
I  I  I  TCE 
I  1  2TCE 
1  I  DCE 
1  1  DOLE 
1  2DCLE 
ALDRN 
AS 
BTZ 
C  6  H  6 
CA 

CCL4 

CD 

CH2CL2 

C  T 

CL6C? 
CLC6H5 
CL  DAN’ 

P  A 


T:  r 


DMM? 

EMDPN 

w  T  C  £  H  5 
rr 


:RD  QUARTER  FY37 
<  1.09  0 

<1.630 

<1.350 

<1.930 

<2.070 

<0.083 
2.560 
<1.14  0 
2.630 


367000 
<  1 

<  5 

<  2 
29 

6  9000  0 
^  0 
1  1 
•-  0  , 
'  I  . 


.  000 
.  690 
.  1  60 
.  4  8  0 
.90  0 
.000 
•  033 
500 

1  32 
O'  3  0 
4  30 

2  4  0' 
96 '' 
94  0 

I  1 

3  ’  0 


' 3 . 340 
'0.034 
'1.16  0 
'  15.200 
'•  0.06  0 
•-  0.62  0 
2  3  3  0.0  '1 


I  '  0:1.' 


4TH  QUARTER  FY87 
<1.090 
<1.630 
'1.850 
<1.930 
'  2.07  0 
<0.083 
3.060 
<1.140 
<1.920 
361000.000 
<  1  .690 
'  5  .  16  0 
<2.430 
32.800 
564000.000 
'  0  .  03  3 
<1.360 
<0.152 
I  .080 
3.400 
' 2  .  240 
3  9.7  0  0 
' 7 . 940 
0  .975 
'  9  .  3  1  ij 
6  0 . 3  0  0 
'3.34  0 
<  0i .  '3  5  4 
'  1  .  160 
<  '6.300 
<0.060 
■■  0.62  'I 

1  O  A  1  i'i 


3  a  q  ,1  ,-i 


DENVER 

SAND 


w  CO 


I 


V 


WELL  #  AQQIFER 
37370  ALL 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 

SCREENED  CASING  BEDROCK  BEDROCK 

INTERVAL  DIAMETER  DEPTH  LITHOLOGY  WQAQ 

4.4-25.8  4.0  0.0  i 


COMPOUND 

3RD  QUARTER  F 

1 1 1 TCE 

<1.090 

1 1 2TCE 

'1.630 

1  IDCE 

<1.350 

1  1  DOLE 

<  1  .  930 

1  2D'''LE 

<2.070 

ALDRN 

<0.083 

AS 

2.720 

3TZ 

<1.140 

C6H6 

8.430 

CA 

CCL4 

<  1  . 690 

CD 

CH2CL2 

<2.480 

CHCL3 

<1.890 

r"  f 

5  68000 . 000 

C  L  5  C  ? 

<  0 . 03  3 

CLC6H5 

27 . 300 

CLEAN 

<0.152 

CPMS 

<1.080 

CPMSO 

< 1 .980 

rpM':'^2 

<2.230 

rz! 

D5C? 

•;  0  .  13  0 

DCPD 

r  O  ;  •*': 

4TH  QUARTER  FY87 
<1.090 
"1.630 
■'1.850 

<  1.930 
'2.010 
<0.083 

3 .390 
<1.140 

<  1  .  92  0 


<1.690 

<2.480 
<1 .880 
518000.000 
<0.083 
<1.360 
<0.152 
<  1  .080 
<1.980 
<2.240 


"0.130 

'  9  .  3  I  n 


DMM? 


2  7  3. 
'3.340 
'0.054 
1.16.' 
<  7  B  .  0  0  0 
<  0 . 0  6  0 
<0.620 
2550.000 


’  !  3  0 

0  0  0 

. 

.340 

A 

.  'j  5  4 

■  1 

1  kO 

0  0  0 

/  0 

fj  c  n 

••  0 

6  2 

Z  8  1  'j  . 

0  0  0 

DENVER 

SAND 


WELL  # 
3737  1 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


SCREENED 
AQUIFER  INTERVAL 
DEN  28.3-  39.0 


CASING 
DIAMETER 
4 . 0 


BEDROCK 

DEPTH 

0.0 


BEDROCK  DENVER 

LITHOLOGY  WQAQ  SAND 
5  3 


COMPOUND 

1  I  1 TCE 

I  1  2TCE 

1  I  DCE 

t  IDCLE 

1  2DCLE 

ALDRN 

AS 

BTZ 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

r  r 


3RD  quarter  FY87 


<  1 

<  I 

<  I 

<  I  , 

<  2  , 
<0. 
<  2  . 


090 
630 
8  5  0 
930 
070 
083 
500 


"■'.140 


<  1 

:  3 1 0  0  0 
<  1 , 
"  5. 
"  2  . 
'  I  . 


920 
0  0  0 
690 

I  5  0 

480 
3  8  0 

II  p 


CL6C? 

"0.083 

'  -  L.  L  6  H  5 

<:  I  .  360 

CLDAN 

<  0  .  :  5  2 

'  1  .  ■<  fl  n 

CP.MSO 

" 1 . 930 

p  ^  ^ 

''2-24''^ 

5 . 9  w  r, 

■?  V 

"7.940 

D3CF 

<0.13 

D P  D 

"  9  .  1  0 

:  !  0 

- 1 7  H 

"3.340' 

DLDRN 

"  0  .  O'  5  4 

.-•cluO 

'  1  .  1  6  ‘T 

DM  r-!? 

"  1  R  .  2  0  0 

ENDR.N 

^  n  ^  .-i  n 

ETCOHS 

^0  c;  -  ,-i 

FL 

2590. 000 

1  o '  J  L  r. 

"  0 . 0  5  <3 

y 

■ 

MG  '  ' 

\i  ”  r  y 

■  ]  ^  :3  ;  A 

'.f  V  •/ "  r » ' 

.  . 

1  •  ■* 

•  •  -+  ■ 

'  *  • 

9  J  5  .  ’ 

.  X 7 

V< :  2  E 

-I " 

'  ..  . 

L.  . 

4TH  quarter  FY87 
<1.090 
<1.630 
<1.850 
<1.930 
"2.070 
<0.083 
".■’,.  5  n  0 
'.1.140 
<1.920 
231000.000 
<1.690 
<5.160 
"2.480 
"1.880 
429000.000 
<0. 083 
"1-360 
<0.152 
"1.080 
<1.930 
"2.240 
"5.960 

■■  7.940 

<  0  .  13  0 
16.600 
14  3  0. 0  'j  'j 
<3.340 
"0.054 
'1.160 
<  16  3.000 
'  'i .  0  6  0 
<0.620 
2740.000 

" 0.056 


I 


I 


I 


WELL  # 
37372 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


AQUIFER 

DEN 


•  SCREENED 
INTERVAL 
61.5-  88.5 


CASING 

DIAMETER 

0.0 


BEDROCK 

DEPTH 

0.0 


BEDROCK 

LITHOLOGY 


DENVER 
WQAQ  SAND 
5  4 


COMPOUND 

1 1 ITCE 

1 1 2TCE 

I  IDCE 

1  I  DCLE 

I 2DCLE 

ALDRN 

AS 

BTZ 

C6K5 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6CP 

CLC6K5 

CLDAN 

'-^MS 

CPMSO 

CPMS02 

CR 


MG 

MIBK 

MXYLZ 

NIT 
OX  AT 


3RD  QUARTER  FY87 
< I .090 
<1.630 
<  I  .850 
<1.930 
<2.070 
<0.083 
<2 . 500 
<1.140 
10.300 

< 1 . 690 


<1.880 
57800.000 
<0.083 
42.400 
<0.152 
^ 1 .080 
<1.980 
<2.230 


4TH 


2  .  :  0  0 


t  n  » ! 


QUARTER  FY87 
<1.090 
<1.630 
<1.850 
<1.930 
<2.070 
<  0 . 08  3 
<2.500 
<1.140 
<1.920 


<1.690 


<  2 
<  1 

59600 

<0. 

4  , 

<  0  . 

<  I  . 

<  I  . 
<2  . 


480 
880 
000 
083 
980 
1  52 
080 
980 
240 


cu 

DEC? 

0.207 

<0.130 

<9.310 

DCPD 

DIM? 

<9.310 

DITH 

DLDFN 

• 

' 1 0 . 100 

<  3  .  340 

'3.340 

<0.054 

'0.054 

—  i'j  ^  .5 

Cc!M? 

<1.160 

<  1  .  1  6  ij 

• 

<  '6.300 

EN'DP.N' 

<  0.060 

' 0.060 

ETC  6  H  5 

<0.620 

''-'.620 

2  3  5  0.0  0  0 

2530.000 

ISODP 

V 

<0.056 

<0.056 

I 


I 


B 


D 


B 


B 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


WELL  # 
37373 


AQUIFER 

ALL 


SCREENED 
INTERVAL 
4.3-  25.7 


CASING 

DIAMETER 

0.0 


BEDROCK 

DEPTH 

0.0 


BEDROCK 

LITHOLOGY 


WQAQ 

1 


DENY 
SAN 


COMPOUND 

3RD  QUARTER  FY37 

4TH  QUARTER  F 

1 1 1 TCE 

< 1 . 090 

< 1 .090 

1  1  2TCE 

' I .630 

<1.630 

1  1  DCE 

<1.850 

<1.850 

1  1  DCLE 

<1.930 

<1.930 

1  2  DCLE 

13.200 

5.170 

ALDRN 

<0.033 

<0.083 

AS 

3.650 

<2.500 

ETZ 

<1.140 

<1.14  0 

C6H6 

<  1  .920 

<  1  .920 

CA 

329000.000 

167000 .000 

CCL4 

< 1 . 690 

<1.690 

CD 

<5.160 

<5.160 

C  H  2  C  L  2 

<2.480 

<2.430 

CHCL3 

'1.33  0 

'  1  .33  0 

7  4  4 1‘  n  n  . -1 

271000.000 

CL6C? 

<0.033 

'0.033 

lL'.  ^ 

3.56': 

<'.360 

CLDAN 

<0.152 

<  0.152 

'w  ^  ‘ !  w 

<1.230 

'1.080 

CPMSO 

4.09  0 

2.220 

CPMS02 

16. 100 

15.100 

'Z  ?. 

'5.960 

21 .non 

0  L* 

' 7.940 

' 7 . 940 

z 

<0.13  0 

<  n  .  1  2  0 

T'ppn 

4  3  .  n  0  n 

2  '  0  . '}  0  0 

DLLR.N 

L  1  ■ ;  w'  7* 

r  M  p 
ENCRN 
ETC6H  5 


'9.300 
•'  0 . 0  54 
‘■'.16';' 

'0.0  6  C 
'0.52'' 
;  6  2  0 . 0  '0  0 


163.000 
•  0  ii n 


0  .056 


05000.000 
1  2  .  ?  0  0 
/  \  2  o 

5  p  0 1;  n  ,  ■ .  : 


5  0  5  'J  0 . 0'  0 
.•12  n 


f 


o  n 


/ 


'WELL  # 
37374 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


AQUIFER 

ALL 


SCREENED 
INTERVAL 
8.7-  24.9 


CASING 

DIAMETER 

4.0 


BEDROCK 

DEPTH 

0.0 


BEDROCK  DENVER 

LITHOLOGY  WQAQ  SAND 
1 


COMPOUND 

1  1  ITCE 

1  1  2TCE 

1  1  DCE 

1  IDCLE 

1  2DCLE 

ALDRN 

AS 

3TZ 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CKCL3 

CL 

CL6C? 

CLC6K5 

CLDAN 

CPMS 

CPMSO 

C? M302 

CR 


DEC? 

DCPD 


DLDRN 
LMLS 
DMM? 
END.=  N 
ETC  6  H  5 


MXVLEN 


3RD  QUARTER  FY87 
< 1 . 090 
< 1 .630 
< 1 .850 
<1.930 
<2.070 
<0.083 
2.790 
<1.140 
2.680 
557000.000 
<  1  .690 
<5.160 
<2.480 
2.930 
386000 . 000 
<0.083 
13.300 
<0.152 


<1.080 

<1.980 

<2.240 

<5.960 

<7.940 

<0.130 

<9.310 


4  4  5  .  30  0 
^  3 . 340 
<0.054 


'1.16  0 
<15.200 
'0.060 
' 0 . 620 
4170.000 


<  0 


4TH  QUARTER  FY87 

<  1  .090 

<  1  .630 
<1.850 
<1.930 
<2.070 
<0.083 

2.660 
<1.140 
3  .  320 
527000.000 

<  1  .690 
5.460 

<2.480 
3.020 
7 1 6000 . 000 
<0.083 
21.900 
<0.152 

<  1  .  030 

<  1  .930 
<2.240 

45.700 

<7.940 

<  0  .  ’30 
<9.310 

4  7  2  .  '3  0  0 
<3.340 

<  0  .  '3  5  4 
'  '.'60 

< 163.000 
'0.060 
<0.620 
<  1  0  0  0  0  .  3  <!  0 
'  '3  .  5  '3  0 
<0.056 
1  '  1  0  .  3 

■  4  3  C  0  0  .  3  O'  0 
'  '2.90 


9 


9 


i 


» 


» 


» 


» 


/ 


> 


WELL  # 
37376 


> 


task  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


SCREENED 

aquifer  interval 

DEN  40.3-  51.0 


CASING 

DIAMETER 

4.0 


BEDROCK  BEDROCK 

depth  LITHOLOGY  WQAQ 


COMPOUND 


1 1 ITCE 
1  I 2TCE 
I  '  DCE 
1 1 DCLE 
1 2DCLE 
ALDRN 


BT2 

C6H6 

CA 

CCL4 

CD 

CH2CL2 
C  H  C  L  3 


CL6C? 


CPUS 

CPMSO 

CPMS02 

C.R 


L  ^  ' 
DMM? 
ENDP.V 


<1.090 

<  1  .630 
<1.850 
<1.930 

<  2  .  C  7  0 
<0.083 
<2.500 
<1.140 

3 . 640 

<1.690 

<2.480 
<1.380 
'  4  S  0  0 . 0  1 

<  0 .083 
3  3  .  j  0  0 

<  0 .  15  2 
'  I  .  O'  8  0 

<  I  .  ?3''' 
'2.240 


'  0  .  O'  5  4 


■  i  n  o  n  _  r.  o 


4TH  QU.8.RTER  FY8  7 
<  I  .090 


<1.630 

<1.350 

<1.930 

<  2.07  0 
<0.083 
<2.500 

<  1  .  ;  40 
<1.920 


<  I  .690 

<2.480 
<1.880 
15200.000 
<0.033 
<1.360 
<0 . 152 
'1.030 
<1.930 
<2.240 


<0.130 
<  ?  .  3  I  0 
■  1  '3 .  1  0 
•  3  -  3  4  0 
'  .  0  5  4 
'■  ^  •  '60 
^  6  .  3  00 
'■  0.0*^ 
<0.620 


DENVER 

SAND 

3 


» 


I 


» 


0 


e 


0 


n  q  ; 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


WELL  # 
37377 


AQUIFER 

ALL 


SCREENED  CASING 
INTERVAL  DIAMETER 
22.7-  38.9  4.0 


BEDROCK 

DEPTH 

0.0 


BEDROCK  DENVER 

LITHOLOGY  WQAQ  SAND 
1 


COMPOUND 

1 1 1 TCE 

1 ! 2TCE 

I  1  DCE 

1  IDCLE 

1 2DCLE 

ALDRN 

AS 

BTZ 

C6K6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6C? 

CLC6H  5 

CLDAN 

CPHS 

CPMSO 

CPMS02 

CR 

cu 

DEC? 

DCPD 

n  7  *.<  p 

d:th 

DLDrN 

LMDS 

DMM? 

ENDRN 


3RD  QU.ARTER  FY8  7 
<1.090 
<1.630 
<1.850 
<1.930 
<2.070 
<0.083 
<2.500 
<1.140 
5.800 
151000.000 
< 1 . 690 
<5.160 
<2.480 
2.250 
1  65000.0  0  0 
<0.083 
22.700 
<0.152 
< 1 . 080 
3.070 
<2.240 
<5.960 
<  7 . 94  0 
<0.130 
'9.310 
5  3.1  0  'j 
<3.340 
<0.054 
<1.160 
<15.200 
<0.060 
<0.620 
2340.000 


<0.056 


4TH  QUARTER  FY87 
< 1 .090 
<1.630 
<  1  .850 
<1.930 
<2.070 
<0.083 
<2.500 
<1.140 
<1.920 
135000.000 
< 1 .690 
<5.160 
<2.480 
<1.880 
I  6  I  0  0  0 . 0  0  0 
<0.083 
3.470 
<0.152 
< 1 .080 
2  .  540 
<2.240 
6.460 
<7.940 
<0.13  0 
•9.310 
5  7.400 
<3.340 
<0.054 
<1.160 
<16.300 
<0.060 
'0.620 

1  S  5  0 . 0  0  0 

0  .  5  •;  0 
'■  0  .  'I  5  6 

2  3  10'.'  0  O' 

•2.100 


'12.9  0  0 


» 


» 


» 


» 


I 


I 


WELL  # 
37378 


TASK 

39  WATER 

CHEMISTRY  SUMMARY 

SOURCE, 

ESE  1988 

AQUIFER 

ALL 

SCREENED 
INTERVAL 
23.8-  34.7 

CASING 

diamete: 

4 . 0 

BEDROCK  BEDROCK  DENVER 

?.  DEPTH  LITHOLOGY  WQAQ  SAND 

0.0  1 

COMPOUND 

1  1  1TCE 

1  1  2TCE 

I  I  DCE 

1  1DCLE 

1 2DCLE 

ALDRN 

AS 

BTZ 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 


CL6CP 
CLC6H  5 
CLDAN 


CPMSO 

p  M  q  p  ^ 


CU 


DUMP 

ENDprr 

PL 


3RD  QUARTER  ?YS7 
< 1 . 090 

<  1  .630 
<1.850 
<1.930 

<  2 .0  70 
<0.083 

2.630 
<1.140 
3.140 
’  13  00  0.000 
<1.690 

<  5  .  16  0 
<2.480 

<  1  .33  0 
'  0  4  0  0  0  .  '  0  0 

<  0 . 0  0  ' 

'  2 . 6  'j  0 

‘j  ,  '  5  Z 
'  1  .  C  ^ 

1  .  9  s 
-2.240 

-  5  .  ?  ^  O' 

' 7. ?2C 
<  0  .  ’30 

-  9  .  3 ' 0 


.  U  n 

•  '3.620 
I  360.0  0  'O 

/  O  -'Z  - 


4TH  QUARTER  FYS7 

<  1 .090 
<1.630 
-.1.850 

<  1 . 930 
<2.070 
<0.083 
<2.500 

<  I  .  14  0 
<1.920 

1  17000.000 
< 1 . 690 
<5.160 
<2.480 
<1.880 
39700 . 000 
<0.083 
11.100 
<0.152 
<  1  .  0  3  0  ■ 
’■1.93  0 
•:2.240 
1  5  .  ■?  0  0 
■  7. 94  0 
<0.130 
<9.310 


■:  3 .  3  4  0 

0 .030 


-16.300 
-0.060 
-0.620 
1  630. 000 
•■  .  3  3' 
-0.056 


MX 


NA 


u: 

V 


1  2  .  ?  ‘1 
'  '  .  4  '  ’ 


I 


I 


» 


t 


IN 


r  -  , 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


WELL  i 
37379 


AQUIFER 

DEN 


SCREENED 
INTERVAL 
39.3-  55.5 


CASING 

DIAMETER 

4.0 


COMPOUND 

3RD  QUARTER  FY87 

1 1 ! TCE 

< 1 . 090 

1 1 2TCE 

<  1  .630 

1  1  DCE 

<1.850 

1  1DCLE 

<  1  .930 

1 2DCLE 

<2.070 

ALDRN 

<0.083 

AS 

<2.500 

BTZ 

<1.140 

C6H6 

5.760 

CA 

272000.000 

CCL4 

< 1 .690 

CD 

<5.160 

CH2CL2 

<  2 . 480 

CHCL3 

<1.830 

CL 

418000.000 

CL6C? 

<0.083 

CLC5H5 

17.800 

CLDAN 

<0.152 

CFMS 

<1.080 

CPMSO 

< 1 . 980 

CFMS02 

<2.240 

rs 

<5.960 

CU 

<7.940 

DBC? 

<0.130 

DCPD 

<9.310 

DIM? 

4  7  .  '  0 

DITH 

3  .  340 

DLDRN 

<0.054 

DML  s 

<1.160 

DMM? 

<  1  5 .200 

ENDP.N 

<  0.060 

ETC6H5 

<0.620 

FL 

3000.000 

I  SOD?, 

<0.056 

K 

MEC6H5 

MG 

4  190  0  .  -3  j 

MIBK 

<  '2.900 

MXVLEN 

'  '  .  0  4 

NA 

■’29000 . 000 

NIT 

2  0  7  0.  '3  '3  0 

OXAT 

'  1  .  3  ' 

'  ’  8 . 6  •: 

PPDDE 

;  0 . 0  4  6 

C  ' 

w  -f 

.  -“I 

.'I  7  r 

XYLEN 

■  -  3  7  ■' 

*  •  .2  -1  ' 

BEDROCK  BEDROCK  DENVER 

DEPTH  LITHOLOGY  WQAQ  SAND 

0.0  5  3 

'  4TH  QUARTER  FY87 

< 1 .090 
< 1 .630 
<1.850 
<1.930 
<2.070 
<0.083 
<2.500 
<1.140 
<1.920 
251000. 000 
< I . 690 
<5.160 

<  2 .480 
<1.380 

427000.000 
<0.033 
<1.360 
<■0.  1  52 

<  1  .080 
O  .  980 
<2.240 
25.400 
<7.940 
<0.130 
'9.310 
53.700 
<3.340 
'0.054 
'.1.16  0 

< 16.300 
<0.060 
'0.620 
2760.000 
<0.5 
<0.056 
2  3  3  0.0  0  0 
•  2  .  1  '?  0 
4  5  10  0. 0  0  0 
■  '2.900 
-  !  .  4  ’I 


» 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


SCREENED  CASING 

WELL  #  AQUIFER  INTERVAL  DIAMETER 
37380  DEN  64.3-  75.0  4.0 


bed:- 

DE-TH 
0 . 0 


BEDROCK  DENVER 

LITHOLOGY  WQAQ  SAND 
5  4 


COMPOUND 

3RD  QUARTER  F 

1 1 1 TCE 

<1.090 

1 1 2TCE 

<1.630 

1  1  DCE 

< 1 .850 

1 1 DCLE 

< 1 . 930 

1 2DCLE 

<2.070 

ALDRN 

<  0 . 08  3 

AS 

<2.500 

3TZ 

<1.140 

C6H6 

3.650 

CA 

CCL4 

< 1 .690 

CD 

CK2CL2 

<  2 . 480 

CHCL3 

<  1  .  8  P  0 

CL 

4  1  2  0  0  0 . 0  '1 

CL6C? 

<0.033 

CLC6H5 

1  5 . 4  '1 M 

CLEAN 

<0.152 

CFMS 

/  I  .  0  P  P 

CPHSO 

-  I  .  Q  p  n 

CFMS02 

<2.24';' 

CU 

* 

DECP 

'•'.IP! 

DCPD 

/  Q  ^  1  ,-1 

DIM? 

X  j 

DITH 

'■3.340 

DLDRN 

'0.054 

LMDS 

<  .  ,  i  ►Q  1  1 

DiLM? 

<  1  5 . 2  '1  '3 

ENCRN 

/  0  .  n  K  n 

wT  J  6  H  5 

'  0.62  '0 

FL 

.3  1  0  n  .  n  n 

I  S  L  ■  ? 

'  0 . 0  5  ■< 

K 

5  5  S .  V 

MG 

^  ^  .  I  ’  0 

M  X  3 

■'  ^  2 . 9  0  '■■■ 

MX YLEN 

'  1.040 

NIT 

• 

OXAT 

•  ’  .  ;  5 

r'r--  — 

■  ’  -  r  , 

-  ■  ...  w  ' ,  z. 

4TH  QUARTER  FY87 
<1.090 
<1.630 
<1.850 
<1.930 
'2.070 
<0.083 
<2.500 
<1.140 
<1.920 
133000.000 
<1.690 

<  5  .  160 
<2.480 

<  1  .880 
3  8  4  0  0  0.0  O'  0 

<0.033 
<1.36  0 
■0.152 
‘  1  .050 
<  1 .930 
'2.240 
!  2  .  ’'■ 

•  7  •  4 

'  0  .  1  3  0 

•  9  .  3  >  0 


•  3  .  340 
<0.054 

t  .  I  (  . 

<  16.30’  ’3 

'  0  .  6  0 

•  0.620 

2630.000 

■  .’.500 
<  0 .056 
3  2  1'}.  0)  0  ij 
'  2  .  I  1}  ij 
6  5  8  0. 0  0 
'  12.900 
'  '  .  4 


i 


D 


» 


» 


J 


UJ 


» 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


LL  # 
33  I 


AQUIFER 

ALL 


SCREENED 
INTERVAL 
7 . 3  -  2  3.5 


CASING 
DIAMETER 
4 . 0 


BEDROCK  BEDROCK 
DEPTH  LITHOLOGY  WQAO 

0.0  , 

4TH  QUARTER  FY87 
< 1 .090 
< 1 .630 
0.850 
O  .930 
5 . 28  0 
<0.083 
<2.500 
<  t  .  140 
^  1  .920 
162000.000 
M  .690 
<5.160 
'2.480 
-  1  .  8  S  0 
2  3  3  00  0 . 0  0  0 
' 0 .033 
3.3’  0 


<•  ’  .03  0 
2.420 
'  }  ,  o  n  o 

2  0.2  0  0 
•  7  .  ?4  0 
'  .  13  0 

2:6.000 
4  ’  '  . 

5.32  0 
■■.^54 
’  .  '  6'3 
'63. 0 0 0 
•  0.  06  0 
'0.620 


•  .'356 
2  S  1  0 . 0  0  0 

•  2  .  :  0  0 
4  9  I  O'  0  .  -0 ']  0 

'  1  2  .  ?  O-  0 
!  .  O'  4  0 

■  •  .  >\i-  r, 


DENVER 

SAND 


> 


> 


I 


> 


» 


> 


B 


B 


B 


B 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


WELL  # 
3  7  3  8  2 


SCREENED  CASING  BEDROCK 

AQUIFER  INTERVAL  DIAMETER  DEPTH 

DEN  33.6-  50.0  4.0  0.0 


BEDROCK 

LITHOLOGY  WQAQ 
3 


COMPOUND  3RD  QUARTER  FYS7 

1  1  1  TCE 

n2TCE 

I  1  DCE 

II  DOLE 
1 2  DCLE 
ALDRN 
AS 

BTZ 

C6H6 

CA 

CCL4 

CD  ‘ 

CH2CL2 

CHCL3 

i-t 

C  L  6  C  F 
CLC6H5 
CLEAN 
CRMS 

;~pMCri 

CFMSC2  ! 

'.'U 

DEC? 

DCFD 

DITH 

DLCRN 

DHM? 

ENCRN 

ETC6H5 

HG 


4TH 


QUARTER  FY87 
<■  1  .090 
<1.630 
<1.850 
<  1  .930 
'2.010 
<0.083 
'2.S00 
<1.140 
<1.920 


<  1  .690 


<2.480 
’6.600 
281000.000 
<0.083 
1  .  370 
<  0 .  15  2 
■  1  .  0  S  0 
■'  1  .980 
2.240 


■0.130 
■9.310 
10.  100 
<1.590 
0.273 
■  1.160 
<  I  6  .  3  0  0 
■0.060 
"0.620 
2  3  4  0  .  '3  0  0 

"0.056 


MG 
MIS.K 
MXYLEN 
NA 


■  2.1  O'  0 

'■  12.900 

■  1.04’'' 


DENVER 

SAND 

3 


'/ELL  # 
17383 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


SCREENED 
AQUIFER  INTERVAL 
ALL  17.6-  39.0 


CASING 
DIAMETER 
4 . 0 


BEDROCK 

DEPTH 

0.0 


BEDROCK  DENVER 

LITHOLOGY  WQAQ  SAND 
t 


COMPOUND 

3RD  QUARTER  FY87 

4TH  QUARTER  F 

1  1  1  TCE 

'1-090 

^  1  .  090 

1  1  2TCE 

<1.630 

^  1  .630 

1  IDCE 

<  1  .350 

<  1  .850 

I  1  DCLE 

<  I  .930 

< 1 .930 

' 2DCLE 

'2.070 

<■  2  .  7  0 

ALDRN 

<0.083 

<0.083 

AS 

<  2  .  500 

BT2 

<1.140 

<1.14  0 

C6H6 

3.170 

<1.920 

CA 

’ 62000 . 000 

1 54000.000 

CCL4 

< 1 .690 

' 1 . 690 

CD 

<5.160 

<  5 . 16  0 

CH2CL2 

'  2  -  *4  3  0 

'2.480 

CHCL3 

'  1  .  9S0 

1  .  p  R  n 

'ZL 

1  3  1  0  0  0.000 

1  1  2nPo  .  i-'n.-t 

~L6'r? 

' 0.083 

•0.083 

C  1^61^5 

1  1  .400 

'  I . 

CLEAN 

' 0 .  15  2 

/  n  !  c;  •' 

'  T  M  ^ 

<  !  .  0  3  0 

'  '  .0  8'*' 

CPMSO 

<  1  .'^80 

/  t  0  n 

CPMSC-I 

'2.240 

<  2  .  2  4  n 

r  D 

' 5.960 

17.200 

* ! 

7 . 0  4  r. 

'  .  o  4  n 

L  ? 

'  0  .  ■  3  '3 

'0.1 3  0 

r  ^ 

■  Q  ,  1  v* 

0  ;  1 

*  “■ 

*  '  ♦  *  ' 

K  •  ,  'I  r  ri 

D I T  H 

' 3.  540 

■  3  .  14  ii 

i  L!..  P 

■-.*51 

•  .  ■'  5  4 

LMM.' 

t  *■  O 

.  1  ,  <  0  0 

/  i'  ^  ■ 

•  '  •  ^  1  C  '  4 

. 

1  t  3  r,  _  r.  1'  '■) 

/A  ^  2  ■> 

a  5  ■)  .  ■  .  .1 

■  '■  3 


X  •’ 


1 


o 


© 


ELL 

7335 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


SCREENED 

CASING 

BEDROCK 

BEDROCK 

AQUIFER 

INTERVAL 

DIAMETER 

DEPTH 

LITHOLOGY  WQAQ 

ALL 

29.9-51 . 5 

4 . 0 

51.0 

SH  1 

COMPOUND 

3RD  QUARTER  FY87  4 

TH  QUARTER 

FY8  7  2ND  QU.ARTER 

1  1  1 TCE 

< 1 .090 

1  1  2TCE 

<1.630 

1  1  DCE 

<1.850 

1  1  DCLE 

< 1 .930 

1 2DCLE 

<2.070 

ALDRN 

<0.083 

AS 

<2.500 

BT2 

C6H6 

0.860 

CA 

* 

CCL4 

< 1 .690 

CD 

CH2CL2 

17.500 

CHCL3 

<2.480 

CL 

352000.000 

CL6CP 

<0.083 

CLC6H5 

7.360 

CLDAN 

<0.152 

CPMS 

, 

C  ?  M  S  0 

CPMS02 

CR 

CU 

<0.130 

DCPD 

4 

DIM? 

'  1  0  .  1  0  0 

^  X  »  n 

» 

DLDRN 

<0.054 

LUMP 

'16.300 

EMDFN 

'  0 . 1)  6  0 

E  T  '7  '3 :  i  5 

A  ^  -*1  •)  . 

FL 

1340.000 

HG 

IS  OOP, 

*'  0  •  C‘  5  *3 

Mr 

* 

* 

M  I  E  K 
’'XYLEN 

*v  ■ 

■■  XA'7 


DENVER 

SAND 

FY38 


I 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


LL  H 
386 


> 


SCREENED 
AQUIFER  INTERVAL 
ALL  39.5-  50.4 


CASING 
DIAMETER 
4 . 0 


BEDROCK  BEDROCK  DEN”ER 

DEPTH  LITHOLOGY  WQLQ  SAND 

0.0 


COMPOUND  3RD  QUARTER  FY37 

1  I  1  xr£ 

112TCE 

IIDCE 

HDCLE 

12DCLE 

ALDRN 

AS 

3TZ 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

CL6C? 

C  L  C  6  H  5 
CLDAN 

r  p  M  5  n 


4TH  QUARTER  Fi87 
'1.090 
< 1 .630 
<1.850 
<1.930 
' 2.070 
<0.083 
4.380 
<1.140 
3 . 980 

<  1  .690 

<2.480 
to.  5  0  (} 

5  0  2  0  0  0.000 
'0.083 
6.990 
' 0 . 152 
<1.03  0 
<1.980 
'2.240 


ns 


CMMP 
ENDRN 
ET'26H5 
F  L 


<0.130 
'9.310 
12.00  0 
' 1 .590 
'1.47  2 
I  .  !  *<  ) 
<  16.300 
<>  .067 
'0.620 
3  5  7  A  .  n  o  o 

'  0 .056 


12.  1  A  A 


> 


» 


» 


> 


I 


» 


» 


TASK  39  WATER  CHEMISTRY  SUMMARV 
SOURCE,  ESE  1988 


» 


,L  # 

!87 


SCREENED  CASING 

AQUIFER 

INTERVAL  DIAMETER 

DEN  36.8-  42.6  4.0 

COMPOUND  3RD  QUARTER  F' 

I  1  ITCE 

<1.090 

1  1  2TCE 

<1.630 

1  1  DCE 

<1.850 

1  1  DCLE 

<  1  .930 

12DCLE 

<2.070 

ALDRN 

<0.083 

AS 

<2.500 

3TZ 

<1.140 

C6H5 

73.800 

CA 

206000.000 

CCL4 

< 1 .690 

CD 

<5.160 

CH2CL2 

'2.480 

CH'^L  1 

8.620 

CL 

303000.000 

CL6C? 

<0.083 

CLC6.H5 

74 . 700 

CLDAN 

■0.152 

IT  *.*  Cl 

•  1.03'? 

/}■  p  M  C  ("i 

'  1  .98'- 

CP.MS02 

<2.240 

C.R 

3.140 

CU 

<7.940 

DEC? 

0.779 

n/'p-! 

'9.31' 

D I  :•!  ? 

DITH 

'3.340 

DLDRN 

'0.054 

r  '  c 

'1.1 60 

DMMF 

■  15.200 

ENLPN 

.  1/  _  r\t:.  (\ 

wT  H  ^ 

’.32  0 

r  u 

3  2  2  '1 .  0  O'  0 

ISCLR 

'0.056 

y 

. 

'2.1'" 

*'t ''  n  Y 

'  12.90  0 

1  ^T''- 

‘ ; 

‘  ■  7  ' 

» j  • 

1  7  '  -j 'i  i'.  /''I 

BEDROCK  BEDROCK 

DEPTH  LITHOLOGY  WQAQ 


4TH  QUARTER  FY87 
<1.090 
"  1  .630 
<1.850 
< 1 .930 
<2.070 
<0.083 
'2.500 
<1.140 
<1.920 
205000.000 
< I .690 
'5.160 
'2.480 
'1.880 

2  8  7000. 0  0  0 

'0.083 

'  I  .  3  6 
-.0.  152 
'1.080 
'1.980 
'2.240 
8.140 
'7.940 
'0.130 

'0.3)/} 

10.  100 
3.34  0 
'0.054 
'  1  .  1  5 
'16.300 
'  . 0  6 
'  0  . 2  0 
4820.000 

'  0./:i36 

3  .  :  1 1  •  I 

3  5  5  r.  r  t .  <  <  ,  o 

•  !  3  .  9  0  r\ 


DE.-^rER 

SAND 


♦ 


M; 


» 


i 


»  d 


% 


» 


» 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


LL  * 
333 


SCREENED 
AQUIFER  INTERVAL 
DEN  69.8-  86.0 


CASING 
DIAMETER 
4 . 0 


BEDROCK  BEDROCK 
DEPTH  LITHOLOGY  WQAQ 

0.0  5 


COMPOUND 

1  1  ITCE 

1  I  2TCE 

I  !DCE 

1  I  DOLE 

1  LDCLE 

ALDRN 

AS 

3TS 

C6H6 

CA 

CCL4 

CD 


3RD  QUARTER  FY87 


<  1 
;  1 
<  1 
<  1 
<2. 
<0, 
<  2  . 
<  1  , 
10. 


090 
6  30 
850 
930 
070 
083 
5  00 
1  40 
I  00 


<  1  . 690 


CH2CL2 

<2.430 

CHCL3 

<  1  .330 

CL 

403000.000 

CL6CP 

<0.083 

C  L  C  5  H  5 

32.800 

CLDAN 

<0.152 

C?MS 

<1.030 

CPM30 

<1.980 

CPMSC2 

<2.230 

CP, 

cu 

DEC? 

'0.130 

DC?D 

<9.310 

“  :l'l 

D  i  .  H 

'3.34  0 

DLDRN 

•'0.054 

'  '  *  I  • 

DMM? 

'  1  5  .  2  0  o 

ENDRN 

<  0 . 0 

ETC6H  5 

<  0 . 6  2  O' 

FL 

2  6  5  0. 0  0 

HG 

ISODR 

'0.056 

K 

MEC6H5 

•  2  "  ’  ■ 

M-'- 

'  ' 

.  .  J 

M I E  K 

■'  1  2  .  ?  ■■  0 

mxyle::; 

)  .  04. 

4TH  QUARTER  FY87 
< 1 . 090 
<1.630 
<1.850 

<  1  .930 
<2.070 
<0.083 
<2.500 
<1.140 
<1.920 

<  1  .  690 

<2.480 
<1.380 
383000.000 
<0.083 
2 .070 
<0.152 
<1.080 
<1.980 
<2.240 


<  0 .  130 
<9.31 0 
■  10.1  0  0 
'3.340 
'0.054 
' 1.160 
< '6.300 
' 0 . 060 
<0.620 
3  7  0  0 . 0  Q  n 


<0.056 


1  0 


'  I  2  . 

■  '  .  M 


DENVER 

SAND 

4 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


L  # 
89 


AQUIFER 

A/D 


SCREENED 
INTERVAL 
3.4-  35.2 


CASING 
DIAMETER 
4  .  Q 


BEDROCK 

DEPTH 

0.0 


BEDROCK  DENVER 

LITHOLOGY  WQAQ  SAND 
3 


COMPOUND 

I  I  1TCE 

1  1'2TCE 

1  1  DCE 

I  1  DOLE 

1  2DCLE 

ALDRN 

AS 

3T2 

C6H6 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6CP 

CLC5H5 

CLDAN 

C  ?  M  S 

CFMSO 

CFM302 

CR 

CU 

DSC? 

DCPD 
D I  ? 

DITH 
DLDRN 
Ui'/L  S 
DM  MR 
ENDRN 


.  .  J 

ISODR 

V 


3RD  QUARTER  FY37 
< 1 . 990 
<1 .630 
<1.850 
<1.930 
'-2.070 
<0.083 

<  2  .  509 
<1.140 

<  1  .  920 
'41000.000 

<1.690 

<  5  .  160 
<2.480 
56.500 

2  1  7  0  0  0 . 0  0  0 
<0.083 
2  .740 
<0.152 
'  !  .  0  S  0 
9.520 
5.490 
<5.960 
'7.940 
0.4'/  0 
'  9  .  3  !  <1 


<0.054 

< 1 5 .200 
'0.060 


''1.62  0 
2190.000 


'  0  .  C  5  6 


'  2  .  1  0  C 
5  3  8  0  0.0 '}  'j 
'  '  2  .  ?  0  0 
-  1  .  4  n 

'  fi  ."I  o  _  -  ,  - 

1 6  3  .  J  '0 


4TH  QU.ARTER  FY3  7 
< I . 090 
<1.630 
<1.850 
< 1 . 930 
<2.070 
<0.083 
<2.500 
•:  I  .  140 
<1.920 
141000. 000 
<1.690 
<5.160 
<2.480 

23.700 
204000 . 000 

<0.083 
1  .  720 
' 0 .  152 
<1.030 

13.700 
3.860 

'5.960 
'7.940 
0.560 
'9. 310 
■'ll.  1  <1  <1 
'3.340 
'0.054 
•  i  .  I  6  0 
<163. 000 
0.411 
'0.620 
2810.000 

<0.056 

'2.100 
53300.000 
' '2.900 
■  I  .  J 
;  o  n  ,1  ,1 . , 

:  3  _  -I  r, 

’  .  t; 


» 


9 


•  ® 


» 


> 


» 


■4 


1  <  I  M 


TASK  39  WATER  CHEMISTRY  SUMMARY 


SOURCE, 

ESE  1988 

,L  # 
90 

AQUIFER 

DEN 

SCREENED 
INTERVAL 
40.1-  46.0 

CASING 
DIAMETER 
4 . 0 

BEDROCK 

DEPTH 

0.0 

BEDROCK 

LITHOLOGY 

WQAQ 

5 

DENVER 

SAND 

3 

COMPOUND 

3RD  QUARTER  FY87 

1  1  ITCE 

< 1 . 090 

1  12TCE 

<1.630 

1  1  DCE 

<1.850 

1  1DCLE 

<1.930 

1  2DCLE 

<2.070 

ALDRN 

<0.083 

AS 

<2.500 

BTZ 

<1.140 

C6H6 

8 .500 

CA 

CCL4 

<1.690 

CD 

CH2CL2 

<2.480 

CHCL3 

<1.380 

CL 

55700.000 

CL6CP 

<0.033 

CLC6H5 

23.700 

CLDAN 

<0.152 

CPMS 

<  I  . 03  0 

CPHSO 

<1.930 

CPMS02 

<2.240 

CR 

CU 

D3C? 

o 

o 

DCPD 

<9.310 

DIM? 

DIT.H 

<3.340 

DLDRN 

<0.054 

DMDS 

<1.160 

DMMP 

ENDP.N 

<0.060 

ETC6  H  5 

<0.620 

FL 

<  1000. 000 

HG 

I30DR 

V 

<0.056 

MEC6H5 

<2.1 0  0 

MG 

MIBK 

<  12.90  0 

MXYLEN 

<  I  .  L"'  4  0 

NA 

NIT 

CXAT 

<1.35  <‘ 

• 

??CDE 

<0.046 

tclee'^ 

-  *  -r  " 

T.R'~1E 

xyle;; 

t  7 

*  .  -t  . 

JTH  QUARTER  FY87 
< I . 090 
< 1 .630 
<1.850 
<1.930 
<2.070 
<0.083 
<•2.500 
<1.140 

<  1  .  920 

<  1  .  690 

<2.480 

<  1  .880 
72500.000 

<0.083 
3  .  500 
<0.152 
<1.030 
<1.980 
<2.240 


<  0  .  13  0 
<9.310 

<  1  .  1  0  0 

<  3  .  340 
<0.054 
<1.160 

<16.300 
<0.060 
<0.620 
953 . 000 

<0.056 

<  2 .  10  0 

< 12.900 
<  '  .040 


» 


» 


I 


» 


> 


»  ® 


I 


> 


» 


) 


> 


TASK  39  '-’'..'En  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


L  # 
9  1 


SCREENED 
AQUIFER  INTERVAL 
ALL  19.7-  41.1 


CASING 

DIAMETER 

4.0 


BEDROCK 

DEPTH 

0.0 


BEDROCK 

LITHOLOGY  WQAQ 
1 


COMPOUND 

1  I  ITCE 

1  I  2TCE 

1  1  DCE 

1 1 DCLE 

1 2DCLE 

ALDRN 

AS 

BTZ 

C6H5 

CA 

CCL4 

CD 

CH2CL2 

CHCL3 

CL 

CL6CP 

C  L  C  6  H  5 

CLDAN 

C?M3 

CFMSO 

CPMS02 

CR 


3RD  QUARTER  FY87 
< 1 . 090 

<  1  .630 
<1.850 

<  1  .930 
2.260 

<0.083 

3.320 

<1.140 

<1.920 

<1.690 

<2.480 
79.300 
3  9  0  0  0  0  .  0  0 
<  0 . 03  3 
<1.360 
<0.152 
3.260 
143. 000 
5.920 


cu 

DSC? 

4.690 

DCRD 

<9.310 

D I M  ? 

2  0  3  0.0  ■'  ■ 

DIT.H 

-  3 . 340 

DLLRN 

-0.054 

CMC  .S 

'1.16'} 

DMMP 

-  16.  300 

ENLRN 

-0.060 

ETC6H5 

<0.620 

FL 

2070 . 000 

ur: 

•  ij .  5  ._•>  (1 

ISODR 

-  0 .056 

V 

4340.000 

.’•!  E  0  6  H  5 

' 2 . 100 

MG 

MI5K 

■'  12.900 

MXYLEN 

■  1.040 

MA 

NIT 


4TH  QU.ARTER  FYS7 
< 1 . 090 
< I . 630 
< 1 .850 
<1.930 
2.550 
<0.083 
<2.500 
<1.140 

<  1  .  920 
220000.000 

<  1  .  690 
<5.160 
<2.480 

92.900 
494000.000 

<0.083 
< 1 . 360 
-.0.152 
2  .  500 
135.000 
5 . 280 

26 . 900 
' 7.940 

4.370 
-9.310 
2010.000 
<3.340 
0 .064 
<1.160 
-  1  63.000 
-0.060 
-0.620 
3350.000 
0.5  0  0 
-0.056 
4680.000 
-2.1  00 
67200.000 
'  '2.900 
- ' . 040 


DENVER 

SAND 


I 


I 


» 


I 


> 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


E  # 
92 


AQUIFER 

ALL 


SCREENED 
INTERVAL 
13.2-  29.4 


CASING 

DIAMETER 

4.0 


BEDROCK 

DEPTH 

0.0 


BEDROCK 

LITHOLOGY 


WQAQ 

1 


DENVER 

SAND 


COMPOUND 

3RD  QUARTER  FY87 

4TH  QUARTER  FY87 

1 1 1 TCE 

<  1  .090 

< 1 . 090 

1  1  2TCE 

<  1  .630 

<1.630 

1  IDCE 

<1.850 

<  1  .850 

1  1DCLE 

<  1  .930 

<1.930 

1  2DCLE 

<2.070 

<2.070 

ALDRN 

<0.083 

<0.083 

AS 

• 

<2.500 

BTZ 

• 

<1.140 

C6H6 

15.100 

<  1  .  920 

CA 

. 

1  4  1000.000 

CCL4 

< 1 . 690 

<  1  .690 

■CD 

<5.160 

CH2CL2 

<2.480 

<2.480 

CKCL3 

115.000 

'1.880 

CL 

1 12000.000 

1  18000 . 000 

CL6CP 

<0.203 

<0.083 

CLC6H5 

3.410 

'1.360 

CLDAN 

<0.152 

<  0 .  152 

CFMS 

0.675 

<1.080 

CPMSO 

'1  98  0 

CPMS02 

/-  Ti 

4.490 

'  •  y  O  'J 

<2.240 

CU 

DBC? 

DCPD 

DIMP 

DITH 

DLDRN 

CMOS 

DMMP 

ENDRN 

ETC6H5 

pr 

HG 

ISODR 

K 

MEC6H5 

HG 

M I  B  K 

MXYLEN 

NA 

NIT 

OXAT 

?3 


<0, 

^9 

29 

1 

0 

<  1  6 
n 
! 

1930 
/  0 
<  0 
2  910. 


,13  0 
,310 
0  0  0 

2  3  0 
095 

3  00 
2  34 
42  0 
000 
5  0  0 
0  56 
000 
1  n  ,'i 


12.900 
1.14  0 


1.75 


19.500 
•'7.940 
'•0.130 
•'9.310 
1  5.000 
•.  3  .  3  4  0 
<0.054 
<1.160 
<16.300 
<0.060 
<0.620 
1  690 . 000 
'0.5  0  '3 
'0.056 

'  2  .  I  0  0 
47900.000 
<  12.900 

•  !  ,  o  4  0 

2  o  0  r,  '"i  :'i ,-,  "i 

g 

1  '  •::  o 


1 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


SCREENED 

CASING 

BEDROCK 

BEDROCK 

DENVER 

#  AQUIFER 

INTERVAL 

DIAMETER 

DEPTH 

LITHOLOGY 

WQAQ 

SAND 

5  ALL 

1 8 . 5-45 . 0 

4 . 0 

44.5 

SH 

1 

COMPOUND 

1 1 ITCE 

1 1 2TCE 

1  1  DCE 

1  1  DOLE 

I  2DCLE 

ALDRN 

AS 

3T2 

C6H6 

CA 

CCLJ 

CD 

CH2CL2 

CHCL3 

CL 

CL6CP 

CLC6H5 

CLDAN 

CPMS 

CPMSO 

CPMS02 


CU 

DBCP 

DCPD 

DIM? 

L.  i  .  n 

DLDRN 

DMDS 

DHMP 

ENDRN 


r.  i  .  c  ri : 


n  j 

ISODR 

V 


M I  B  K 
MXYLEN 
NA 
MIT 
OX  A~ 


3RD  QUARTER  FY87  4TH  QUARTER  FY87  2ND  QUARTER  FY88 

<1.090 

<1.630 

<1.850 

<1.930 

<2.070 

<0.083 

<2.500 

<1.100 

<1.920 

<1.690 

<2.480 
3.850 
127000.000 
<0.083 
<1-360 
<0.152 
<  1  .080 
<1.980 
<2.240 


<0.293 
<9.310 
73.400 
<3.340 
<0.054 
<1.160 
< 16.300 
<0.060 
'0.620 
1 1 00.000 
<0.500 
<0.056 
4090.000 
2 . 1  0  0 

<12.900 

<1.040 


^’.350 

<0.046 

.1 .  0  ^  3 

4  7  8  0' '  '  O' .  O' 

'  1  .300 
■2.5  0  0 
'  1  .  300' 


I 


Jr 


> 


» 


» 


t  o 


I 


< 


( 


( 


I 


TASK  39  WATER 

CHEMISTRY 

SUM.MARY 

SOURCE 

,  ESE  1988 

SCREENED 

CASING 

BEDROCK 

BEDROCK 

DENVER 

AQUIFER 

INTERVAL 

DIAMETER 

DEPTH 

LITHOLOGY  WQAQ 

SAND 

ALL 

7 .5-28 . 5 

4.0 

28.5 

SH  1 

COMPOUND 

3RD  QUARTER  FY87 

4TH  QUARTER 

FY87  2ND  QUARTER 

FY88 

1  1  ITCE 

< 1 .090 

1  1  2TCE 

<1.630 

1  1  DCE 

<1.850 

1 1 DCLE 

<1.930 

1 2DCLE 

15.200 

ALDRN 

<  1  .900 

AS 

<3.680 

BTZ 

<1.100 

C6H6 

<1.920 

CA 

• 

CCL4 

<  1  .  690 

CD 

. 

CH2CL2 

<2 . 480 

CHCL3 

<1.880 

CL 

3380000.000 

CL6C? 

<  i  .  900 

CLC6H5 

3  .  370 

CLDAN 

<  0 . 348 

CPMS 

< 1 . 080 

CPMSO 

<1.930 

CPMS02 

4.140 

CU 

■ 

DSC? 

<0.130 

DCPD 

77.100 

DIM? 

5390 . 000 

DITH 

6.330 

DLDRN 

<0.123 

DMDS 

^1.160 

DMM? 

<16.300 

ENDRN 

<0.137 

ETCSM  5 

<  0 . 62  0 

FL 

4420.000 

HG 

^0.500 

I3CDR 

<0.123 

K 

, 

MEC6H  5 

<  2 .  10  0 

VC' 

i  .  -7 

MIBK 

/  12.900 

MXYLEN 

'  i  .0  4'"’ 

A 

• 

CXAT 

'■  2 . 2  5 

r  D  n  p  TT 

r<  .  ;  p  5 

■'  0  .  '  5 

• 

!  K  M  n  p  ^  0  n 

T  ^ 2DCE 

'■  ?  .300 

7RCLE 

r*  .  -4  V 

''  1  .300 
'  «  .  j  4  U 

AQUIFER 

ALL 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


SCREENED 

INTERVAL 

18.6-34.8 


CASING 
DIAMETER 
4 . 0 


BEDROCK 
DEPTH 
3  1.9 


BEDROCK 

LITHOLOGY 

SS 


WQAQ 

1 


DENVER 

SAND 


COMPOUND 

1 1 ITCE 

1  1 2TCE 

I  1  DCE 

1  1 DCLE 

1  2DCLE 

ALDRN 

AS 

5T2 

C6H6 

CA 

C  L  L4 
CD 

CH2CL2 

CHCL3 

CL 

CL 6  r? 

CLC6H5 

CLDAN 

CPMS 

CPMSO 

CFMS02 

CU 

DEC? 

DCPD 

DIM? 

DLDRN 

DHDS 

DHMP 

ENDRN 

ETC6H5 

FL 

KG 

ISODR 

K 

MEC6K5 

MG 

MIBK 

MXYLEN 

NA 

NIT 

OX  AT 

?3 

??DDE 

S04 

T  I  2DCE 


3RD  QUARTER  FY87  4TH  QUARTER  FY87  2ND 


QUARTER  FY88 
<1.090 
<1.630 
< 1  .850 
<1.930 
<2.070 
<0.083 
<2.500 
<1.100 
<1.920 


<  1  .690 

<2.480 

<  1  .880 
256000.000 

<0.083 

28.700 

<0.152 

<1.080 

<1.980 

<2.240 


<0.130 

<9.310 


<  1  0 
.  3 
<  0 
1  , 

•16. 
<0. 
<  0 . 
3300. 
<  0  . 
<  u . 
3  2  0  0. 


100 
34  0 
054 
1  60 
3  00 
060 
620 
000 
5  00 
055 
000 
1  00 


'12. 900 
'  1  .040 


0  . 
0  , 

•  1  . 

<  1  . 


'  5 

;_i  a 

3  0  0 
2  0  1*^ 

30Q 


»  i 


» 


•  i 


» 


i 


»  i 


»  i 


>  4 


>  4 


r 


4 


» 


* 


TASK  39  WATER  CHEMISTRY  SUMMARY 
SOURCE,  ESE  1988 


)LLER 


SCREENED  CASING 


AQUIFER  INTERVAL 

DIAMETER 

ALL  0.0-  0.0 

0.0 

COMPOUND  3RD 

QUARTER  FYS7 

1  >  'TCE 

<  1  .700 

1  I  2TCE 

<1.0  0  0 

1  ID'E 

<1.100 

1  1  DOLE 

<1.200 

1 2DCLE 

<0.610 

■ ALDRN 

<  0 . 070 

AS 

<  3 .070 

BTZ 

<2.0  0 

0  6  H  S 

<1.340 

CA  1 

9  8  0  0  0 . 0  '3  0 

CCL4 

<2.400 

L 

'.  5  .  '  6'; 

CH2CL: 

/  P  .  <*♦  1*1  .  J 

CH  :L3 

'8.4  '  I 

CL  : 

7  7  <:  0  0  .  '3  '■)  '1 

CL^'"? 

''0.07'? 

0206  H  5 

<  0  .  S  S  0 

\  LL  AN' 

r*  z:  */  'p 

'  '  .  3'i'i 

CPMSO 

/  4  .  2  ‘ 

:fmso2 

in.  !  0  r, 

?, 

<  ^  ^  O.A  0 

■■’f » 

<  7.  ?.Di 

u  .  r 

0  .18  7 

l'*';  .^3! 

!  ;  ;  .  r. . 

.  1  ,  i  }‘j 

/  n  ^  A  A' 

/  1  .  3,  :  i  -  ' 

DMr<F 

'  1  5  .  2  '1 0 

en:  =n 

/  ^  n  A  2 

ET  f  H  ^ 

'  I  .  .’R',' 

FL 

’  2  3  A  ^ 

: 

1  F 

y. 

2  '  3') .  ■  ' 

■  Ur  > 

5  -  n  ^  M 

M  ;  p  V 

•  ‘  2  .  ^  • 

MXYUE.N 

{  ^  5  C.  •*» 

NNA  f '-J 

!  A  1  .w- 

*73-' 

BEDROCK  BEDROCK 

DEPTH  LITHOLOGY  WOAQ 

0.0  I 

-ITH  QUARTER  FY8  7 
<1.700 
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TASK  4A  CC/MS  CONFIRMATICM  DATA 


FIELD  CROUP  NUMBER  TA^CMSJ  IS  CC/MS  RESULTS 


W-l  '-f  •^4^  ''HlUl 


TASK  4 

ANALYTICAL  RESULTS  FOR  NON'TARCET  COMPOUNDS 
IDENTIFIED  BY  GC/MS  ANALYSIS 


I 


KNVIRONMKNTAI.  SCIENt.'K  f.  KNG  r  N  EEIU  NO  Ol/OA/RR 


RESUr.TS  FOR  NON -TARGET  COMPOUNDS  AT  STATION 

37  J09 


:E  sample  •  SEQUENCE  NUMBER:  T44GMS3 

4  I 


ILLECTION  DATE: 
•LLECTION  TIME: 


07/08/87 
08  :  56 


.SATHAMA  TEST  NAME 

ESE  STORET 

'  CONG- 

IDENTIFICATION 

'K563 

UG/L 

91563 

0 

2  1.9 

unknown,  ALICYCLIC  CMPD. 

K566 

UG/L 

91  5663 

0 

72.7 

UNKNOWN,  ALICYCLIC  CMPD. 

K569 

UG/L 

91569 

0 

18.1 

UNKNOWN 

K573 

UG/L 

91573 

0 

9.11 

UNKNOWN,  ALICYCLIC  CMPD. 

K577 

UG/L 

91577 

0 

13.3 

unknown 

K582 

UG/L 

91532 

0 

16.9 

unknown 

K587 

UG/L 

91587 

0 

16.5 

unknown 

K589 

UG/L 

91589 

0 

28 . 2 

unknown 

K595 

UG/L 

91595 

0 

13.7 

unknown 

K625 

UG/L 

91625 

0 

13.8 

UNKNOWN 

K575 

UG/L 

91575 

0 

16.1 

unknown 

KS79 

UG/L 

91579 

0 

79 . 0 

unknown 

K580 

UG/L 

91580 

0 

20 

UNKNOWN 

K58  1 

UG/L 

9158  1 

0 

10.4 

UNKNOWN 

K583 

UG/L 

91583 

0 

30 . 0 

UNKNOWN 

K585 

UG/L 

91585 

0 

80 

UNKNOWN,  ALICYCLIC  CMPD. 

K586 

UG/L 

9  1  586 

0 

54.4 

UNKNOWN 

K593 

UG/L 

91593 

0 

24  .  5 

UNKNOWN 

K594 

UG/L 

9  I  59‘1 

0 

3  1.5 

UNKNOWN 

K623 

UG/L 

916  2  3 

0 

7  .  90 

Cl 2h9c  1  5o 

2,5,  7-METHENO-  3H-CYCLOPE: 
[A]?ENTALEN-3-ONE 

K  6  3  J 

UG/L 

91633 

0 

40.4 

PENTACHLORO  CMPD,  POSS-M 

K  5  !  ',> 

I  5  1  9 

23.1 

T  ET  R  A  C  U  LO  R  0  ET  i !  E  N  E 

UNK'j.l  J 


')w/  I, 


UG/I. 


ii 

')  t  •)  t 
0 


OCriJ  ISCIMKR 


» 


* 


»/ 


» 


Jt 


I 


I 


I 


I  ® 


KNv I R(jM,MK,‘rrAr,  KNCi:  u  f:NGiNf;KHiNc:  oi/oG/aB 


RK.'JULTo  FOR  NON-TARCFT  '.'OM FOUNDS  AT  STATION 

3  7  3  3-’ 

USE  SAMPLE  •  SEQUENCE  NUMBER  TMCMSI 

•1  3 


COLLECTION  DATE:  07/0(3/87 

COLLECTION  TIME:  OB: OS 


UASATUAMA  TEST  NAME 

ESE  STORET 

CONC. 

IDENTIFICATION 

UNK523 

91523 

8 .80 

CHLOROBENZENE 

UG/L 

0 

UNK582 

915  3  2 

10.3 

UNKNOWN 

UG/L 

0 

knvironmfntai.  nciKNC!-:  I.  fnoini:kring 


01/06/88 


RKGUI-TG  FOR  NON -TAR(;kt  COMPOUNUG  AT  STATION 

3  7  3  3  3 

E5E  SAMPLE  *  SEQUENCE  NUMBER;  T'I'IGMS3 

43 

COLLECTION  DATE:  07/09/87 

COLLECTION  TIME;  07:20 

UASATHAMA  TEST  NAME  ESE  STORET  CONC.  IDENTIFICATION 


UNK642 


UG/L 


9  1642 
0 


37.8 


UNKNOWN 


ENVIHONMKNTAL  science  f.  ENGINEERING 


0  I /06/BR 


RESULTS  FOR  NON-TARGET  COMPOUNUS  AT  STATION 


ESE  SAMPLE  •  SEQUENCE 

COLLECTION  DATE: 
COLLECTION  TIME; 

UASATHAMA  TEST  NAME 

3  7  34<] 

NUMBER:  T‘I‘1GM53 

'1.1 

07/08/87 

11:15 

ESE  STORET  CONC . 

IDENTIFICATION 

UNK523 

UG/L 

91523 

0 

2.90 

CHLOROBENZENE 

UNK582 

UG/L 

91582 

0 

8.12 

UNKNOWN 

UNK589 

UG/L 

91589 

0 

79.2 

UNKNOWN 

UNK585 

UG/L 

91585 

0 

7 

UNKNOWN 

UNK59  3 

UG/L 

91593 

0 

13.7 

UNKNOWN 

UNK5  1  9 

UG/L 

91519 

0 

39.5 

TETRACHLOROETHENE 

environmental  science  (.  engineering  0  1/06/88 


» 


I 


RESULTS  FOR  NON-TARGET  COMPOUNDS  AT  STATION 

3  7  359 


ESE  SAMPLE  •  SEQUENCE  NUMBER:  T';'1GMS3 

45 


COLLECTION  DATE: 
COLLECTION  TIME; 

UASATHAMA  TEST  NAME 


07/08/87 

09:45 

ESE  STORET  CONC. 


UNK523 

UNK543 


UG/L 

UG/L 


91523  5.50 

0 

91543  2.48 

0 


IDENTIFICATION 

CHLOROBENZENE 

DICHLOROBENZENE 


( 


I 


) 


I 


I 


I 


I 


I 


» 


TASK  44 


ANALYTICAL  RESULTS  FOR  NONTARGET  COMPOUNDS 
IDENTIFIED  BY  GC/MS  ANALYSIS 


PARAMETERS 

UNITS 

DATE 

TIME 

UNK563 

UNK565 

UNK582 

UNK586 


I 


37305 

STORET  1 

OPG3C 

ID 

METHOD 

1 

08/26/86 

14:56 

9)563 

28.8 

UNK 

91565 

1  54 

CAPROLACTAM 

91582 

20.4 

UNK 

91586 

8.78 

UNK 

I 


I 


»  ® 


I 


I 


> 


I 


» 


PARAMETERS 

STORET  1 

37307 

OPGW2C 

ID 

UNITS 

METHOD 

2 

DATE 

TIME 

UNK594 

91594 

06/18/86 

11:41 

26.4 

N-HEPTADECANE;  2 , 1 0 , 6 , 4 -TETR/ 

UNK600 

91600 

7.48 

METHYLPENTADECANE 

N-OCTADECANE 

UNK605 

91605 

13-0 

N-NONADECANE 

UNK61  0 

91610 

7.40 

N-EICOSANE 

I 


PARAMETERS 

STORET  # 

37308 

OPGW2C 

UNITS 

METHOD 

3 

DATE 

06/ 1 6/86 

TIME 

15:17 

UNK5! 9 

915  19 

20 . 9 

UNK563 

91563 

7 .43 

UNK566 

91566 

18.9 

UNK579 

91579 

33.6 

UNK582 

91  582 

6.61 

UNK583 

91583 

7.54 

UNK585 

91585 

27 . 9 

UNK586 

91586 

18.7 

UNK589 

91  589 

30.5 

UNK593 

91593 

14.4 

UNK594 

91594 

6.78 

UNK595 

91595 

6.42 

UNK633 

91633 

8.52 

ID 

I 

TETRACHLOROETHENE 

CYCLOPENTADIENE  DERIVATIVE  dll  6 

dOhlOo,  CYCLPENTADIENE 

UNK 

UNK  » 

UNK 

UNK 

UNK 

UNK 

UNK 

UNK  I 

UNK 

TETRACHLORINATED  COMPOUND 


» 


» 


I 


I 


i 


PARAMETERS 

UNITS 

DATE 

TIME 

UNK579 


i 


» 


i 


» 


» 


STORET  # 

METHOD 

91579 

» 

i 


PARAMETERS 

STORET  I 

3731  3 
OPG3C 

ID 

UNITS 

METHOD 

2 

DATE 

TIME 

UNK560 

91560 

08/26/86 

10:15 

7.49 

UNK 

UNK563 

91563 

29.0 

UNK 

UNK565 

91565 

339 

CAPROLACTAM 

UNK579 

91579 

14.4 

2-( 4-METHYL-2-FURYL)-2- 

UNK582 

91582 

27.5 

CYCLOPENTEN-1 'ONE 

UNK 

UNK585 

91585 

11.8 

UNK 

UNK586 

91586 

14.6 

UNK 

UNK588 

91  588 

38.7 

PROPANOIC  ACID,  2-METHYL-1- 

UNK599 

91599 

7.87 

(1,1 -DIMETHYL  ETHYL ) -2 -METH x L 
-1 , 3-PROPANEDIEL  ESTER 

UNK 

UNK642 

91642 

96.6 

UNK 

UNK654 

91654 

91  1 

UNK 

UNK67 1 

91671 

752 

UNK 

UNK693 

91693 

571 

UNK 

- 


PARAMETERS 


ID 


UNITS 

DATE 

TIME 

UNK529 

UNK648 

UNK652 


STORET  I 
METHOD 


37320 

OPG3C 

3 

09/22/86 

12:06 

14.1 

11.3 

236 


91529 

91648 

91652 


2-METHYLCYCLOPENTANONE 

UNK 

UNK 


PARAMETERS 

UNITS 

DATE 

TIME 

UNK040 

UNK582 


37332 

STORET  #  OPGW2C 

METHOD  5 

06/16/86 
11:58 

91040  7.50  UNK 

91582  6.41  UNK 


PARAMETERS 

UNITS 

DATE 

TIME 

UNK594 


STORET  i 
METHOD 

91594 


37343 

OPGW2C 

6 

06/13/86 

08:39 

14.3 


ID 


N-HEPTADECANE,  2,6,10,14- 
TETRAMETHYLPENTADECANE 


ARAMETERS 

UNITS 

ATE 

IME 

NK600 

NK605 

NK667 


STORET  I 
METHOD 


91600 

91605 

91667 


37343 

OPGW2C 

6 

06/13/86 

08:39 

5.51 

7.49 

175 


ID 


2,6,10,14 -TETRAHETHYLPENTADECA^ 

N-NONADECANE 

UNK 


PARAMETERS 

UNITS 

DATE 

TIME 


STORET  # 
METHOD 


37347 

OPG3C 

5 

08/25/86 

00:00 


ID 


I 


PARAMETERS 

UNITS 

DATE 

TIME 


STORET  I 
METHOD 


37349 

OPG3C 

6 

09/1 1/86 
07:53 


ID 


> 


I 


1  i 


37353 

ID 

PARAMETERS 

STORET  1 

OPGW2C 

UNITS 

METHOD 

8 

DATE 

06/12/86 

TIME 

11:32 

UNK523 

91523 

10.8 

A  NONANE 

UNK524 

91524 

13.0 

4 -HYDROXYL- 4 -METHYL- 

UNK526 

91526 

20.9 

A  NONANE 

UNK526 

91526 

20.9 

A  NONANE 

UNK527 

91527 

32.3 

METHYLOCTANE 

-PENTANC  E 


37353 

PARAMETERS 

STORET  # 

OPGW2C 

UNITS 

METHOD 

8 

DATE 

06/ 1 2/86 

TIME 

11:32 

UNK649 

91  649 

120 

UNK 

UNK657 

9  1657 

67.7 

UNK 

ID 


parameters 

UNITS 

DATE 

TIME 


STORET  # 
METHOD 


37353 

OPG3C 

4 

09/12/86 

07:38 


ID 


> 


PARAMETERS 

UNITS 

DATE 

TIME 

UNK635 


STORET  # 

37354 

OPGW2C 

ID 

METHOD 

4 

» 

91635 

06/ 1 1 /86 
10:06 
2.83 

BIS( 2-ETHYLHEXYL)PHTHALATE 

> 


» 


» 


I 


> 


) 


> 


PARAMETERS 

UNITS 

DATE 

TIME 

UNK652 


STORET  # 
METHOD 


91652 


37356 

OPG3C 

7 

09/08/86 

10:43 

127 


ID 


UNK 


» 


PARAMETERS 

UNITS 

DATE 

TIME 


STORET  # 
METHOD 


37357 

OPG3C 

8 

09/ 1 1/86 
10:47 


ID 


» 


» 


»  © 


» 


» 


> 


» 


BOLDER 

PARAMETERS 

STORET  # 

OPGW2C 

ID 

UNITS 

METHOD 

7 

DATE 

07/01/86 

TIME 

09:32 

UNK588 

91588 

11.4 

UNK 

UNK635 

91635 

18.4 

PHTHALATE,  BIS ( 2 -ETHYLHEXYL ) - 

PHTHALATE 

UNK640 

91640 

5.79 

PHTHALATE 

UNK649 

91649 

7.08 

PHTHALATE 

UNK654 

91654 

6.42 

PHTHALATE 

UNK656 

91656 

1  1  2 

UNK 

UNK669 

91669 

5.87 

PHTHALATE 

•  •» 


APPENDIX  G 

CONTAMINANT  TRANSPORT  MODEL  RESULTS 
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ScM* 

EXPLANATION 


Scxim  ACJrri  Con«?v 
Aiiuvi«i  c^narga  Piciiitv 

N«««  Aiiu'>)a< 
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Courtv 
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S«CC'»  w«tt  Souin  Adams 
CO«jn»f 

U'‘4atursr»<3  Aiiuotum  i 


Sc't*'  0cur-af> 

Co«famm©ni  S«stem 
NO»Tf'«.»sl  0OU'"'3a'V| 
Oonta-im^^j  SfSfam 


O  °  o 


O* 


Figure  G-1 

MODEL  AREA  IN  THE  OFFPOST 
OPERABLE  UNIT,  ROCKY  MOUNTAIN 
i\RSENAL 


igure  G-3 

MTER  BALANCE  OF  MODEL  AREA 


DUPCE  WAPNEP,  19*3 


Prepared  for 

U.S,  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 
Aberdeen  Proving  Ground,  Maryland 


SC.U0  m 


I 


gure  G-5a 

;ANSM1SSIVITY  MAP, 

)NTOUR  INTERVAL  (1,000-5,000  ftVday) 

JRCE;  WARNER,  1988 


Prepared  for: 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 
Aberdeen  Proving  Ground,  Maryland 


jure  G-7  Prepared  for: 

3DEL  CALCULATED  STEADY  STATE,  y.S.  Army  Program  Manager’s  Office 

V^^EVA^BO^VE^Mir^'^''  For  Rocky  Mountain  Arsenal 

iPCE  wapnep  1983  Aberdeen  Proving  Ground,  Maryland 


ure  G-8a 

IP  CONCENTRATION  DISTRIBUTION,  1987, 
.UVIAL  AQUIFER,  CONTOUR  INTERVAL 
■100  ug/l) 

KE:  WARNER.  1988 


Prepared  for: 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 
Aberdeen  Proving  Ground,  Maryland 


Creek 


jre  G-8b 

IP  CONCENTRATION  DISTRIBUTION,  1987. 
.UVIAL  AQUIFER,  CONTOUR  INTERVAL 
1-200  ug/l) 

ICE.  WARNER.  1988 


Prepared  for; 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 
Aberdeen  Proving  Ground,  Maryland 


jre  G-8c 

IP  CONCENTRATION  DISTRIBUTION.  1987, 
.UVIAL  AQUIFER,  OONTOUR  INTERVAL 
)-1000  ug/l) 

ICE:  WARNER.  1983 


Prepared  for 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 
Aberdeen  Proving  Ground,  Maryland 


e  G-9a 

CONCENTRATION  DISTRIBUTION  IN  1992 
^RSIWITH  EXISTING  NORTH  BOUNDARY 
ARGE  OPERATIONS.  ALLUVIAL  AQUIFER, 
OUR  INTERVAL  (20-100  ug/l) 

E:  WAPNE«  ’968 _ 


Prepared  for. 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 
Aberdeen  Proving  Ground,  Maryland 


'e  G-9b 

CONCENTRATION  DISTRIBUTION  IN  1992 
VRSIWITH  EXISTING  NORTH  BOUNDARY 
ARGE  OPERATIONS,  ALLUVIAL  AQUIFER, 
OUR  INTERVAL  (100-200  ug/l) 

£.  WArNEB.  1933 _ 


Prepared  for 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenai 
Aberdeen  Proving  Ground,  Maryland 


ire  G-9c 

•CONCENTRATION  DISTRIBUTION  IN  1992 
ARSjWITH  EXISTING  NORTH  BOUNDARY 
HARGE  OPERATIONS,  ALLUVIAL  AQUIFER, 
TOUR  INTERVAL  (200-300  ug/i) 

'E  VMRNEP,  lOBa 


Prepared  fon 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 
Abardeen  Proving  Ground,  Maryland 


•e  G-lOa 

CONCENTRATION  DISTRIBUTION  IN  1997 

:ARS)  with  existing  north  boundary 

ARGE  operations.  ALLUVIAL  AQUIFER. 
OUR  INTERVAL  (20-100  ug/l) 

E  WAPNER  <9ga _ 


Prepared  for: 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 
Aberdeen  Proving  Ground,  Maryland 


G-lOb 

ONCENTRATION  DISTRIBUTION  IN  1997 
RS)V;iTH  EXISTING  NORTH  BOUNDARY 
RGE  OPERATIONS,  ALLUVIAL  AOUIFER, 
JR  INTERVAL  (100-500  uq/l) 

WARSEP,  1958 _ 


Prepared  for 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 
Aberdeen  Proving  Ground,  Maryland 


figure  G-lla 

)1MP  CONCENTRATION  DISTRIBUTION  IN  2007 
20  YEARS)  WITH  EXISTING  NORTH  BOUNDARY 
RECHARGE  OPERATIONS.  ALLUVIAL  AQUIFER. 


Prepared  for: 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 


;ONTOUR  INTERVAL  (20-100  ug/l) 

OURCE;  WARNER,  1968 


jure  G-llb 

IP  CONCENTRATION  DISTRIBUTION  IN  2007 
YEARS)  WITH  EXISTING  NORTH  BOUNDARY 
CHARGE  OPERATIONS.  ALLUVIAL  AQUIFER, 
NTOUR  INTERVAL  (100-300  ug/l) 

IPCE  WAPNEn.  1988 


Prepared  for; 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 
Ab«rdeen  Proving  Ground,  Maryland 


ure  G-12 

P  CONCENTRATION  DISTRIBUTION  IN  2017 
'EARS)  WITH  EXISTING  NORTH  BOUNDARY 
HARGE  OPERATIONS,  ALLUVIAL  AQUIFER, 


Prepared  for: 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 


ITOUR  INTERVAL  (20-180  ug/l)  I  Ah«rd«fln  Provina  Ground.  Maryland 


ure  G-13a 

P  CONCENTRATION  DISTRIBUTION  IN  1992 
EARS)  WITH  NORTH  BOUNDARY  RECHARGE 
RATION  FOR  NATURAL  FLOW  CONDITIONS. 

JVIAL  AQUIFER,  CONTOUR  INTERVAL  (20-100  ug/l) 
ICE  VVAPfJE.R  _ 


Prepared  for: 

U.S.  Army  Program  Manager's  Office 
For  Rocky  Mountain  Arsenal 
Aberdeen  Proving  Ground,  Maryland 


ire  G-13b 

’  CONCENTRATION  DISTRIBUTION  IN  1992 

;ars)  with  north  boundary  recharge 

NATION  FOR  NATURAL  FLOW  CONDITIONS. 
JVIAL  AQUIFER,  CONTOUR  INTERVAL  (100-200  u 
Z£:  WAP>irq  _ 


Prepared  for 

U.S.  Army  Program  Manager’s  Office 
For  Rocky  Mountain  Arsenal 
Abardsen  Proving  Ground,  Maryland 


lure  G-13c 

IP  CONCENTRATION  DISTRIBUTION  IN  1992 
'EARS)  WITH  NORTH  BOUNDARY  RECHARGE 
ERATION  FOR  NATURAL  FLOW  CONDITIONS, 
.UVIAL  AQUIFER,  CONTOUR  INTERVAL  (200-800 

PCS:  WARNER.  igE8 _ 


Prepared  for 
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INTRODUCTION 


A.  CONITVrS  OF  APPFNDtX 

This  Appendix  sets  forth  the  potential  applicable  or  relevant  and  appropriate 
standards,  requirements,  criteria  or  limitations  (ARARs)  for  air,  ground  water,  soil, 
surl'ace  water  or  biota  for  use  in  the  Endangerment  Assessment  for  the  Off-Post 
Operable  Unit,  as  well  as  specifies  whether:  (i)  the  designated  chemicals  constitute 
CERCLA  Hazardous  Substances;  (ii)  are  ranked  as  a  potential  human  health  risk  on  the 
priority-order  list  prepared  by  the  U.S.  Environmental  Protection  Agency  (EPA)  and  the 
Agency  for  Toxic  Substances  and  Disease  Registry  (ATSDR),  52  Fed.  Reg.  12866 
(1987);  (iii)  are  air  analytes;  (iv)  are  ground  water  remedial  investigation  (RI)  analytes; 
(v)  are  soil  RI  analytes;  (vi)  are  soil  EA  analytes;  (vii)  are  surface  water  RI  analytes;  or 
(viii)  are  biota  RI  analytes.  (A  separate  but  similar  volume  has  been  issued  earlier  to 
identify  the  potential  chemical-specific  ARARs  for  the  On-Post  Operable  Unit.) 

Where  potential  duly  promulgated  ARARs  exist  at  this  time  for  the  designated 
chemicals,  these  are  identified  in  this  volume  bv  citation  to  both  the  controlling 
regulatory  provision  and  the  relevant  ARAR  limit,  standard  or  criterion  derived  from 
that  regulation.  For  the.se  purpose.s,  all  pertinent  statutes  and  regulations  of  the  EPA, 
U.S.  Food  and  Drug  Administration  (FDA),  and  the  State  of  Colorado  (State)  available 
through  December  30,  1988,  were  reviewed  to  determine  their  suitability  for  inclusion  in 
this  document  as  potential  ARARs. 


Ill  - 
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B.  Process  for  SKi  Fcnvc  Chkmical-Sprcihc  ARARs 

By  issuii?3  this  list  of  potential  ARARs,  the  Army  does  not  purport  to  determine 
which  of  these  regulations  are  applicable  and  which  are  relevant  and  appropriate,  or 
even  to  represent  that  all  of  these  regulations  warrant  selection  as  some  form  of  ARARs 
for  the  Off-Post  Operable  Unit.  Rather,  this  appendix  of  potential  ARARs  is  prepared 
solely  to  ensure  that  decisionmaking  with  respect  to  the  Off-Post  Endangerment 
rVssessment  will  be  fully  informed  with  respect  to  all  existing  regulations  that  merit 
consideration  as  ARARs. 

It  should  be  noted  that  the  accompanying  list  of  chemical-specific  .ARARs  will  be 
up-dated  in  the  context  of  the  Off-Post  RMA  Feasibility  Study/Endangerment 
Assessment  Report  to  reflect  any  Federal  or  pertinent  State  chemical-specific  regulations 
promulgated  prior  to  the  issuance  of  the  proposed  final  version  of  that  report  in  the 
Spring  of  1989. 

TTie  actual  selection  of  .\RARs  for  this  portion  of  the  RI/FS  will  occur  in  the 
context  of  the  Off-Post  RMA  Feasibility  Study/Endangerment  As.se,ssment  Report  in 
accordance  with  the  terms  of  CERCLA  Section  121(d)(2),  42  U.S.C.  §  9621(d),  the 
National  Contingency  Plan  (NCP),  EPA  guidance  that  is  not  inconsistent  with  CERCL.X 
and  the  NCP,  and  the  proposed  Consent  Decree  (including  the  RI/FS  Process 
document). 

Tlie  first  step  in  this  process  will  be  to  determine  the  chemicals  for  which  an 
ARAR  determination  is  warranted  since  42  U.S.C.  §  %2I(d)  provides  that  ARARs  are 
to  be  selected  only  for  hazardous  substances,  pollutants,  or  contaminants.  Second,  it  will 
be  necessary  for  the  Army  to  determine  whether  ARARs  exist  for  the  designated 
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hazardous  substances,  pollutants  or  contaminants.  Third,  the  Army  will  determine  the 
ARARs  to  be  attained  for  purposes  qf  remedial  action  on  the  Off-Post  Operable  Unit 
and  whether  any  ARARs  should  be  waived  in  accordance  with  CERCLA’s  provisions. 
(Where  either  there  is  no  existing  ARAR  or  no  ARAR  is  selected  for  a  particular 
chemical  compound,  the  Endangerment  Assessment  will  set  levels  or  standards  of 
control  through  the  risk  assessment  process  that  are  to  be  protective  of  human  health 
and  the  environment.)  The  Off-Post  chemical-specific  ARARs  selected  by  the  Army  will 
be  set  forth  in  the  Endangerment  Assessment  Report. 

C.  P(YTTvnAi.  Air  ARARs 

For  the  potential  air  ARARs  for  RMA  contaminants  in  the  Off-Post  Operable 
Unit,  all  generally  pertinent  National  Ambient  Air  Quality  Standards  (NAAQS)  and 
Natural  Emission  Standards  for  Hazardous  Air  Pollutants  (NESHAP)  are  identified. 

No  air  ARARs  have  been  expressly  designated  for  the  Off-Post  Operable  Unit 
for  particulate  matter  because  such  particulate  standards  are  not  chemical-specific. 
Nevertheless,  for  purposes  of  clean-up  of  the  RMA  Off-Post  Operable  Unit,  it  should  be 
noted  that  the  provisions  of  40  C.F.R.  §  50.6  will  be  a  potential  ARAR:  There  will  be 
no  particulate  matter  (of  whatever  chemical)  transported  from  RMA  by  air  that  is  in 
excess  of  75  micrograms  per  cubic  meter-annual  geometric  mean  and  that  260 
micrograms  per  cubic  meter-maximum  24-hour  concentration  will  not  be  exceeded  more 
than  once  a  year. 


D.  Potential  Grood  Watfr  ARARs 

Potential  ground  water  ARARs  for  RMA  contaminants  in  the  Off-Post  Operable 
Unit  include  Maximum  Contaminant  Levels  (MCL)  and  non-zero  Maximum 
Contaminant  Level  Goals  (MCLG)  from  the  National  Primary  Drinking  Water 
Regulations  (NPDW),  40  C.F.R.  Part  141,  the  Clean  Water  Act’s  Toxic  Pollutant 
Effluent  Standards  (TPES),  40  C.F.R.  Part  129,  the  ground  water  protection  standards  of 
the  Resource  Conservation  and  Recovery  Act,  40  C.F.R.  Part  264  regulations  (RCRA), 
non-zero  human  health  protection  provisions  of  the  Ambient  Water  Quality  Criteria 
(AWQC),  45  Fed.  Reg.  79318  (1980)',  and  FDA’s  Tolerances  for  Pesticides  in  Food 
Administered  by  EPA  (TPF). 

E.  PoTENTiAi.  Sou.  ARARs 

No  potential  chemical-specific  ARARs  were  identified  that  might  pertain  to  the 
RMA  chemicals  in  the  soils  in  the  Army’s  Off-Post  Operable  Unit. 

F.  PoTENTlM.  SlREKCE  WaTTR  ARARs 

Potential  surface  water  .AR.ARs  for  R.MA  contaminants  in  the  lakes  and  streams 
of  the  Off-Post  Operable  Unit  arc  similar  to  those  for  potential  ground  water  (including 

It  should  he  noted  that  whether  the  AWQC  Vcilues  desiitnaled  herein  as  potential  eround  water  ARARs 
arc  appropriate  for  utilization  as  ARARs  is  a  matter  that  warrants  serious  consideration  during  the  course  of 
Endangerment  Assessment  decisionmaking.  .Since  the  indicated  AWQC  values  are  predicated  on  human 
consumption  both  of  water  and  aquatic  organisms  in  th;it  water,  and  ground  water  does  ntg  contain  aquatic 
life,  use  of  alternative  values  (such  as  the  adjusted  AWQC  found  in  the  IV, Sri  Superfund  Public  Health 
Evaluation  Manual)  may  well  be  more  appropriate  in  connection  with  ground  water. 


the  NPDW,  the  TPES,  RCRA,  the  non-zero  human  protection  provisions  of  the  AWQC 
and  the  TPFA),  as  well  as  the  non-zero  fresh  water  aquatic  life  protection  provisions  of 
AWQC 


G.  PoTKvnAL  BtoTA  ARARs 

While  there  are  no  chemical-specific  ARARs  for  RMA  contaminants  that  pertain 
to  the  wild  flora  and  fauna  found  in  the  Army’s  Off-Post  Operable  Unit  (except  for  the 
aquatic  life  AWQC  set  for  surface  water),  the  levels  that  EPA  and  FDA  have  set  for 
domesticated  crops  and  animals  with  respect  to  pesticides  found  on  or  in  such  raw  farm 
commodities  will  be  a  useful  aid  to  ARAR-decisionmaking  for  such  domestic  acriculture 
in  the  Endangerment  Assessment  (and  may  also  have  utility  with  respect  to  wild  flora 
and  fauna  on  a  case-by-case  basis).  Accordingly,  EPA’s  Tolerances  for  Pesticide 
Chemicals  On  or  In  Raw  .Agricultural  Commodities  (TPCRAC),  40  C.F.R.  Part  180,  and 
the  FDA’s  TPFA  have  been  identified.  It  should  be  noted  that  the  designated  pesticide 
tolerances  are  not  the  same  as  action  levels.  As  EPA  has  previously  e.xplained,  "[t]here 
are  major  differences  between  tolerances  and  action  levels.  A  tolerance  is  set  before 
the  fact  to  cover  residues  which  will  result  from  legal  and  purposeful  use  of  the 
pesticide.  An  action  level  is  a  more  appropriate  mechanism  for  situations  involving 
residues  which  persist  in  the  environment  after  the  once-legal  use  of  that  pesticide  has 
been  halted."  51  Fed.  Reg.  46666  (1986).  Thus,  while  EPA’s  pesticide  tolerance  level 
information  is  provided  here  (along  with  FDA  action  levels)  to  aid  ARAR 
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decisionmaking,  it  is  only  during  the  course  of  ARAR  selection  that  the  relevance,  if 
any,  of  these  tolerance  levels  to  the  RMA  cleanup  will  be  determined.' 

H.  POTENTTAI.  StaTC  ARARs 

In  accordance  with  CERCLA  Section  121,  State  statutes  and  regulations  warrant 
consideration  as  potential  ARARs  only  where  they  meet  the  three-part  test  of  being: 

(i)  promulgated;  (ii)  more  stringent  than  any  Federal  ARAR;  and  (iii)  could  not 
effeaively  result  in  the  statewide  prohibition  of  land  disposal  (where  the  State  standard 
is  not  of  general  applicability  or  adopted  on  the  basis  of  hydrologic,  geologic  or  other 
relevant  considerations).  To  date  the  State  has  not  identified  any  chemical-specific 
ARARs  pertinent  to  the  Off-Post  Operable  Unit  that  satisfy  the  three  elements  of  this 
test,  and  the  Army  has  been  unable  to  identify  any  existing  State  regulations  that  satisfy 
this  CERCLA  criteria.  Thus,  no  State  chemical-specific  ARARs  are  cited  in  the  current 
edition  of  this  appendix  as  potential  ARARs. 

1.  ExCI.LSION  of  Wf^RKKR  PrOTKCTIOV  RKCt  l-VnONS  r~ROM  Appknwx 
It  should  be  noted  that  worker  protection  regulations  are  not  treated  as  chemical- 
■spedfic  .ARARs  for  purposes  of  this  appendix.  TTese  will  be  separately  addressed  for 

'With  rc.>;pccj  to  certain  of  the  chemicals  that  do  not  have  dcsiunated  tolerance  levels,  it  should  he  noted 
that  EPA  has  revoked  the  pesticide  tolerances  for  which  related  registered  uses  have  been  cancelled,  EPA 
has  recommended  action  levels  to  FDA  to  replace  the  existing  tolerances  and  EPA  has  made 
recommendations  to  the  FDA  and  the  D.S.  Department  of  Agriculture  regarding  existing  action  levels  for 
commorlitics  hearing  residues  for  which  tolerances  have  not  been  established.  Among  the  pesticides  for 
which  EPA  has  revoked  tolerances  arc:  (i)  DDT  (51  Fed.  Reg.  -Vit'sH  (|V.S<>));  (ii)  TDE  (iiL);  (iii)  DDE 
(id);  (iv)  AJdrin  (51  Fed.  Reg.  (19.Vi);  (v)  DieIJrin  (id);  and  (vi)  Chlordane  (51  Fed.  Reg.  4<>(i<i5 
!  I'tSb).) 


» 

purposes  of  the  final  response  action  for  the  RMA  Off-Post  Operable  Unit  in 
accordance  with  the  EPA  regulations  adopted  pursuant  to  42  U.S.C.  §  965UO  (which 
provides  that  the  NCP  is  to  be  amended  by  December  11,  1988,  to  provide  procedures 
for  the  protection  of  the  health  and  safety  of  employees  involved  in  response  actions) 

» 

and  the  provisions  of  the  OSHA  interim  final  rule  at  Fed.  Reg.  45654  (1986)  (as  this 
may  be  subsequently  finalized). 

December  1988 
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IX 


POTENTIAL  CHEMICAL-SPECIFIC  ARARs  FOR 


THE  ENDANGERMENT  ASSESSMENT  FOR  THE 


OFF-POST  OPERABLE  UNIT,  RMA 


POTENTIAL 

CHEMICAL-SPECIFIC  ARARS  FOR 
THE  ENDANGERMENT  ASSESSMENT  FOR  THE 
OFF-POST  OPERABLE  UNIT 
ROCKY  MOUNTAIN  ARSENAL 


PRIMARY  NAME:  Acetone  (Dimethyl  ketone) 

CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  No 

Air  Analyte:  No 

Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  No 

Potential  Ground  Water  ARAR:  No 

Soil  RI  Analyte:  No 

Soil  EA  Analyte:  No 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte:  No 

Potential  Surface  Water  ARAR:  No 

Biota  RI  Analyte:  No 

Potential  Biota  ARAR:  No 


PRIMARY  NAME:  Aldrin 

CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  Priority  Group  1 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  (a)  40  C.F.R.  §  129.100(a)(3) 

(TPES)  —  0.003  wg/1; 

(b)  45  Fed.  Reg.  79325  (1980) 

(AWQC)  —  0.74  ng/1 
(10'^),  0.074  ng/1  (lO”^), 
0.0074  ng/1  (10'^)  (Human 
Health) . 

Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  (a)  40  C.F.R.  §  129.100(a)(3) 

(TPES)  —  0.003  Mg/1; 

(b)  45  Fed.  Reg.  79325  (1980) 
(AWQC)  —  0.74  ng/1 
(10'^),  0.074  ng/1  (lO"^), 
0.0074  ng/1  (lo’’)  (Human 
Health) ; 

(c)  45  Fed.  Reg.  79325  (1980) 
(AWQC)  —  3  Mg/1  (Aquatic 
Life)  . 

Biota  RI  Analyte:  Yes 
Potential  Biota  ARAR:  No 


PRIMARY  NAME;  Arsenic 

CERCLA  Hazardous  Substance;  Yes 

Ranking  on  ATSDR  Priority  List:  Priority  Group  1 
Air  Analyte:  Yes 

Potential  Air  ARAR:  (a)  40  C.F.R.  §  61.162(a)(1)  (NESHAP) 

—  uncontrolled  total  arsenic 
emissions  from  existing  glass 
melting  furnaces  shall  be  less  than 
2.5  Mg  per  year; 

(b)  40  C.F.R.  §  61.162(b)(1)  (NESHAP) 

—  uncontrolled  total  arsenic 
emissions  from  new  or  modified 
glass  melting  furnaces  shall  be 
less  than  0.4  Mg  per  year. 


Ground  Water  RI  Analyte:  Yes 
Potential  Ground  Water  ARAR:  (a) 

(b) 

(c) 


Soil  RI  Analyte;  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte;  Yes 
Potential  Surface  Water  ARAR:  (a) 

(b) 

(c) 


(d) 


40  C.F.R.  §  141.11(b) 
(NPDW  —  MCL)  —  50  iiq/1; 
40  C.F.R.  §  264.94 (a) (2) 
(RCRA)  —  50  Mg/1; 

45  Fed.  Reg.  79325-79326 
(1980)  (AWQC)  —  22  ng/1 
(10-^),  2.2  ng/1  (10^), 
0.22  ng/1  (10  )  (Human 
Health) . 


40  C.F.R.  §  141.11(b) 
(NPDW  —  MCL)  —  50  Mg/1; 
40  C.F.R.  §  264.94 (a) (2) 
(RCRA)  —  50  Mg/1; 

45  Fed.  Reg.  79325-79326 
(1980)  (AWQC)  —  22  ng/1 
(10-^),  2.2  ng/1  (10^), 
0.22  ng/1  (10'^)  (Human 
Health)  ; 

45  Fed.  Reg.  79325  (1980) 
(AWQC)  —  440  Mg/1 
(Aguatic  Life) . 


Biota  RI  Analyte:  Yes 
Potential  Biota  ARAR:  No 


4. 


PRIMARY  NAME;  Arsenic  chloride  (AT) 

CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  No' 

Air  Analyte:  Yes  (Arsenic) 

Potential  Air  ARAR:  (a)  40  C.F.R.  §  61.162(a)(1)  (NESHAP) 

(Arsenic)  —  uncontrolled  total 
arsenic  emissions  from  existing 
glass  melting  furnaces  shall  be 
less  than  2.5  Mg  per  year; 

(b)  40  C.F.R.  §  61.162(b)(1)  (NESHAP) 

(Arsenic)  —  uncontrolled  total 
arsenic  emissions  from  new  or 
modified  glass  melting  furnaces 
shall  be  less  than  0.4  Mg  per  year. 

Ground  Water  RI  Analyte:  Yes  (Arsenic) 

Potential  Ground  Water  ARAR:  (a)  (Arsenic)  40  C.F.R.  § 

141.11(b)  (NPDW  —  MCL) 

—  50  Mg/1; 

(b)  (Arsenic)  40  C.F.R.  § 
264.94(a)(2)  (RCRA)  —  50 
Mg/1; 

(c)  (Arsenic)  45  Fed.  Reg. 
79325-79326  (1980)  (AWQC) 

—  22  ng/1  (10'^)  ,  2.2 
ng/1  (10®),  0.22  ng/1 
(10'^)  (Human  Health). 

Soil  RI  Analyte:  Yes  (Arsenic) 

Soil  EA  Analyte:  Yes  (Arsenic) 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte;  Yes  (Arsenic) 

Potential  Surface  Water  ARAR:  (a)  (Arsenic)  40  C.F.R.  § 

141.11(b)  (NPDW  —MCL)  — 
50  Mg/1; 

(b)  (Arsenic)  40  C.F.R.  § 
264.94(a)(2)  (RCRA)  --  50 
Mg/1; 

(c)  (Arsenic)  45  Fed.  Reg. 
79325-79326  (1980)  (AWQC) 

—  22  ng/1  (10'®),  2.2 
ng/1  (lO'®),  0.22  ng/1 
(10'^)  (Human  Health)  ; 

(d)  (Arsenic)  45  Fed.  Reg. 
79325  (1980)  (AWQC)  — 

440  Mg/1  (Aquatic  Life) . 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


H-3 


PRIMARY  NAME:  Arsenic  trioxide  (ATO) 

CERCLA  Hazardous  Substance:  Yes 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  Yes  (Arsenic) 

Potential  Air  ARAR:  (a)  (Arsenic)  40  C.F.R.  §  61.162(a)(1) 

(NESHAP)  —  uncontrolled  total 
arsenic  emissions  from  existing 
glass  melting  furnaces  shall  be 
less  than  2 . 5  Mg  per  year; 

(b)  (Arsenic)  40  C-F.R.  §  61.162(b)(1) 
(NESHAP)  —  uncontrolled  total 
arsenic  emissions  from  new  or 
modified  glass  melting  furnaces 
shall  be  less  than  0.4  Mg  per  year. 

Ground  Water  RI  Analyte:  Yes  (Arsenic) 

Potential  Ground  Water  ARAR:  (a)  (Arsenic)  40  C.F.R.  § 

141.11(b)  (NPDW  —  MCL) 

—  50  lag/l; 

(b)  (Arsenic)  40  C.F.R.  § 
264.94(a)(2)  (RCRA)  —  50 
Mg/1; 

(c)  (Arsenic)  45  Fed.  Reg. 
79325-79326  (1980)  (AWQC) 

—  22  ng/1  (10‘^),  2.2 
ng/1  (lO'^)  ,  0.22  ng/1 
(10'^)  (Human  Health)  ; 

Soil  RI  Analyte:  Yes  (Arsenic) 

Soil  EA  Analyte:  Yes  (Arsenic) 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte:  Yes  (Arsenic) 

Potential  Surface  Water  ARAR:  (a)  (Arsenic)  40  C.F.R.  § 

141.11(b)  (NPDW  —  MCL) 

—  50  Mg/1; 

(b)  (Arsenic)  40  C.F.R.  § 

264.94(a)(2)  (RCRA)  —  50 

Mg/i; 

(c)  (Arsenic)  45  Fed.  Reg. 

79325-79326  (1980)  (AWQC) 

—  22  ng/1  (10’^)  ,  2.2 

ng/1  (lO"^),  0.22  ng/1 
(10'^)  (Human  Health); 

(d)  (Arsenic)  45  Fed.  Reg. 

79325  (1980)  (AWQC)  — 

440  Mg/1  (Aquatic  Life) . 

Ciota  RI  Analyte:  No 
f  tential  Biota  ARAR:  No 


PRIMARY  NAME:  Benzene 

CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  Priority  Group  1 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  No 

Potential  Ground  Water  ARAR:  (a)  40  C.F.R.  §  141.61(a),  52 

Fed.  Reg.  25716  (1987) 
(effective  Jan.  9,  1989) 
(NPDW  —  MCL)  —  5  Mg/1; 
(b)  45  Fed.  Reg.  79326  (1980) 

(AWOC)  —  6.6  jug/l 
(10'^),  0.66  (lO"^),  0.066 
(10‘^)  (Human  Health)  . 

Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 


Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  (a)  40  C.F.R.  §141. 61(a);  52 

Fed.  Reg.  25716  (1987) 
(effective  Jan.  9,  1989) 
(NPDW  —  MCL)  —  5  Mg/1; 

(b)  45  Fed.  Rag.  79326  (1980) 
(AWQC)  —  6.6  Md/l 
(10'^),  0.66  (10'®),  0.066 
(lO'*^)  (Human  Health)  ; 

(c)  45  Fed.  Reg.  79326  (1980) 
—  5,300  Mg/1  (Aquatic 
Life) . 

Biota  RI  Analyte:  No 

Potential  Biota  ARAR:  No 


» 
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H-5 


PRIMARY  NAME:  Cadmium 

CERCLA  Hazardous  Substance;  Yes 

Ranking  on  ATSDR  Priority  List: 

Air  Analyte:  Yes 

Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  (a) 

(b) 

(c) 


Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 
Potential  Surface  Water  ARAR:  (a) 

(b) 

(c) 


(d) 


Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


Priority  Group  1 


40  C.F.R.  §  141.11(b) 
(NPDW  —  MCL)  —  10  Mg/1; 
40  C.F.R-  §  264.94(a) (2) 
(RCRA)  —  10  Mg/1; 

45  Fed.  Reg.  79327  (1980) 
(AWQC)  —  10  Mg/1  (Human 
Health) . 


40  C.F.R.  §  141.11(b) 
(NPDW  --  MCL)  —  10  Mg/1; 
40  C.F.R.  §  264.94 (a) (2) 
(RCRA)  —  10  Mg/1; 

45  Fed.  Reg.  79327  (1930) 
(AWQC)  —  10  Mg/1  (Human 
Health) ; 

45  Fed.  Reg.  79326-79327 
(1980)  (AWQC)  —  24  hour 
average  to  be  determined 
by 

e  (1.05  [ In (hardness) ] - 

8.73) ,  but  not  to  exceed 
value  of 

e  (1.05  [ In (hardness)  ] - 

3.73)  at  any  one  time 
(Aguatic  Life) . 


PRIMARY  NAME:  Calcium 

CERCLA  Hazardous  Substance:  No 

Ranking  on  ATSDR  Priority  List:  No 

Air  Analyte:  No 

Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR;  No 

Soil  RI  Analyte:  No 

Soil  EA  Analyte:  No 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  No 

Biota  RI  Analyte:  No 

Potential  Biota  ARAR:  No 
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H-6 


» 


9. 


PRIMARY  NAME:  Calcium  bromate  (Bromic  acid,  calcium  ^alt) 
CERCLA  Hazardous  Substance:  No 

Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  No 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes  (Calcium) 

Potential  Ground  Water  ARAR:  No 

Soil  RI  Analyte:  No 

Soil  EA  Analyte:  No 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte:  Yes  (Calcium) 

Potential  Surface  Water  ARAR:  No 
Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


10.  PRIMARY  NAME:  Calcium  carbide 

CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  No 

Air  Analyte:  No 

Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  Yes  (Calcium) 

Potential  Ground  Water  ARAR:  No 

Soil  RI  Analyte:  No 

Soil  EA  Analyte:  No 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte:  Yes  (Calcium) 

Potential  Surface  Water  ARAR:  No 

Biota  RI  Analyte:  No 

Potential  E.  m,  ARAR:  No 


1]  PRTMA;--'  NAME:  Calci’t  -"i'-ide 
CERCLA  Hazardous  Su';stance:  No 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  No 
Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  Yes  (Calcium) 

Potential  Ground  Water  ARAR:  No 

Soil  RI  Analyte:  No 

Soil  EA  Analyte:  No 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte:  Yes  (Calcium) 

Potential  Surface  Water  ARAR:  No 

Biota  RI  Analyte:  No 

Potential  Biota  ARAR:  No 


H-7 


12.  PRIMARY  NAME:  Carbon  tetrachloride  (Perchloromethane, 

Tetrachloromethane) 

CERCLA  Hazardous  Substance:  Yes 
Ranking  on  ATSDR  Priority  List:  Priority  Group  2 
Air  Analyte:  Yes 
Potential  Air  ARAR;  No 
Ground  Water  RI  Analyte:  Yes 


Potential  Ground  Water  ARAR:  (a) 


(b) 


Soil  RI  Analyte:  Yes 
Soil  EA  Analyte;  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 
Potential  Surface  Water  ARAR:  (a) 


(b) 


(c) 


Biota  RI  Analyte:  No 
Potential  Biota  ARAR: 


40  C.F.R.  §  141.61(a)  ,  42 
Fed.  Reg.  25716  (1987) 
(effective  Jan.  9,  1989) 
(NPDW  —  MCL)  —  5  Mg/1; 
45  Fed.  Reg.  79327  (1980) 
(AWQC)  —  4.0  Mg/1 

0.40  Mg/l  (10"^)  f 
Mg/1  (10'^)  (Human 


(10'^)  , 


0.04 
Health) 


40  C.F.R.  §  141.61(a) ,  42 
Fed.  Reg.  25716  (1987) 
(effective  Jan.  9,  1989) 
(NPDW  —  MCL)  “  5  Mg/l; 
45  Fed.  Reg.  79327  (1980) 
(AWQC)  —  4.0  Mg/l 
(10=)  ,  0.40  Mg/l 
0.04  (10  )  (Hunan 
Health) ; 

45  Fed.  Reg.  79327  (1980) 
(AWQC)  —  35,200  Mg/l 
(Aquatic  Life) . 


(10^)  , 


No 


13.  PRIMARY  rJAME:  Chloride 

CERCLA  Hazardous  Substance:  No 
Ranking  on  ATSDR  Priority  List: 
Air  Analyte:  No 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 
Potential  Ground  Water  ARAR:  No 
Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  A.R,\.R;  No 
Surface  Water  PI  Analyte:  Yes 
Potential  Surface  Water  ARAR:  No 
Biota  RI  Analyte:  N'o 
Potential  Biota  ARAR:  N'o 


No 
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14. 


PRIMARY  NAME:  Chlorinated  phenol 
CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List: 


Air  Analyte:  No 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  No 
Potential  Ground  Water  ARAR: 


Soil  RI  Analyte:  No 
Soil  EA  Analyte:  No 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  No 
Potential  Surface  Water  ARAR: 


Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


Priority  Group  4 
(2,4,6- 

Trichlorophenol  and 
2 , 4-Dichlorophenol) 


(a)  2 , 4 , 5-trichlorophenol  — 
45  Fed.  Reg.  79329  (1980) 
(AWQC)  —  2600  pg/l 
(Human  Health) ; 

(b)  2 , 4 , 6-trichlorophenol  — 
45  Fed.  Reg.  79329  (1980) 
(AWQC)  —  12  ug/1  (10'®), 
1.2  fig/1  (10-^)  ,  0.12  Mg/1 
(10'^)  (Human  Health)  ; 

(c)  Sufficient  data  was  not 
available  to  derive  AWQC 
toxicity  levels  for  other 
compounds  that  would  be 
protective  of  human 
health,  45  Fed.  Reg. 

79329  (1980). 


(a)  2 , 4 , 5-trichlorophenol  — 
45  Fed.  Reg.  79329  (1980) 
(AWQC)  —  2600  Mg/1 
(Human  Health) ; 

(b)  2 , 4 , 6-trichlorophenol  — 
45  Fed.  Reg.  79329  (1980) 
(AWQC)  —  12  ug/l  (10'®), 
1.2  Mg/1  (10"®)  ,  0.12  Mq/1 
(10’^)  (Human  Health)  ; 

(c)  Sufficient  data  was  not 
available  to  derive  AWQC 
toxicity  levels  for  other 
compounds  that  would  be 
protective  of  human 
health,  45  Fed.  Reg. 

79329  (1980); 

(d)  4-chloro-3-methyphenol , 

45  Fed.  Reg.  79329  (1980) 
(AWQC)  —  30  Mg/1 
(Aquatic  Life) ; 

(e)  2 , 4 , 6-trichlorophenol ,  45 
Fed.  Reg.  79329  (1980) 
(AWQC)  —  970  Mg/1 
(Aquatic  Life) ; 

(f)  Other  chlorinated 
phenols,  45  Fed.  Reg. 
79329  (1980)  (AWQC)  — 
500,000  Mg/1  (Aquatic 
Life)  . 


> 


I 


I 


I 


I 


>  0 


» 


» 


> 


I 


» 
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15.  PRIMARY  NAME;  Chlorobenzene  (Monochlorobenzene) 

CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  Priority  Group  3 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  45  Fed.  Reg.  79327-'’'>328 

(1980)  (AWQC- 

Monochlorobenzene)  —  488  p.g/1 
(Human  Health) 

Soil  RI  Analyte:  Yes  (Benzene) 

Soil  EA  Analyte:  Yes  (Benzene) 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte:  Yes  (Benzene) 

Potential  Surface  Water  ARAR:  (a)  45  Fed.  Reg.  79327-79328 

(1980)  (AWQC- 
Monochlorobenzene)  —  488 
Mg/1  (Human  Health) ; 

(b)  45  Fed.  Reg.  79327  (1980) 

(AWQC)  —  50  Mg/1  (7.5 
days  exposure)  (Aguatic 
Life) . 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


» 


» 


» 
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16.  PRIMARY  NAME;  Chloroform  (Trichloromethane) 

CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  Priority  Group  1 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  (a)  40  C.F.R.  §  141.12  (NPDW 

—  MCL)  —  100  ^iq/l 

(Note  this  is  the  total 
combined  limit  for  this 
and  all  other 
trihalomethanes) ; 

(b)  45  Fed.  Reg.  79330  (1980) 

(AWOC)  —  1.9  Mg/1 
(10-5),  0.19  Mg/1  (10^), 
0.019  Mg/1  (10  )  (Human 
Health) . 

Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  (a)  40  C.F.R.  §  141.12  (NPDW 

—  MCL)  —  100  Mg/1  (Note 
this  is  the  total 
combined  limit  for  this 
and  all  other 
trihalomethanes) ; 

(b)  45  Fed.  Reg.  79330  (1980) 
(AWQC)  —  1.9  Mg/1  ^ 
(10-5),  0.19  Mg/1  (lO"®), 
0.019  Mg/1  (10  )  (Human 
Health) ; 

(c)  45  Fed.  Reg.  79330  (1980) 
(AWQC)  —  1240  Mg/1 
(Aquatic  Life) . 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


t 
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17.  PRIMARY  NAME:  p-Chlorophenyl  methyl  sulfide  (CPMS,  PCPMS) 

CERCLA  Hazardous  Substance:  No 

Ranking  on  ATSDR  Priority  List:  No  • 

Air  Analyte:  Yes 

Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  No 

Soil  RI  Analyte:  Yes 

Soil  EA  Analyte:  Yes  • 

Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  (2-Chlorophenol )  45  Fed.  Reg. 

79330  (1980)  (AWQC)  —  4360 
ptg/1  (Aquatic  Life)  . 

Biota  RI  Analyte:  No  • 

Potential  Biota  ARAR:  No 


18.  PRIMARY  NAME:  p-Chloropheny 1  methyl  sulfone  (CPMSOj, 

PCPMSO,) 

CERCLA  Hazardous  Substance:  No  • 

Ranking  on  ATSDR  Priority  List:  No 

Air  Analyte:  Yes 

Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  No 

Soil  RI  Analyte:  Yes  » 

Soil  EA  Analyte:  Yes 

Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  (2-Chlorophenol)  45  Fed.  Reg. 

79330  (1980)  (AV^QC)  —  4380 

Mg/1  (Aquatic  Life) .  • 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


t 
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19.  PRIMARY  NAME:  p-Chlorophenyl  methyl  sulfoxide  (CPMSO, 

PCPMSO) 

CERCLA  Hazardous  Substance:  No  • 

Ranking  on  ATSDR  Priority  List:  No 

Air  Analyte:  Yes 

Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  No 

Soil  RI  Analyte:  Yes  • 

Soil  EA  Analyte:  Yes 

Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  (2-Chlorophenol )  45  Fed.  Reg.  * 

79330  (1980)  (AWQC)  —  4380 

/ig/1  (Aquatic  Life)  .  • 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


20.  PRIMARY  NAME:  Chromium  • 

CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  Priority  Group  1 
Air  Analyte;  Yes 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 
Potential  Ground  Water  ARAR:  (a) 

(b) 

Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 
Potential  Surface  Water  ARAR:  (a) 

(b) 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


40  C.F.R.  §  141.11(b) 
(NPDw  —  MCL)  —  50  jug/i; 
40  C.F.R.  §  264.94 (a) (2) 
(RCRA)  —  50  Mg/1- 


40  C.F.R.  §  141.11(b) 
(NPDW  —  MCL)  —  50  Mg/i; 
40  C.F.R.  §  264.94 (a) (2) 
(RCRA)  —  50  Mg/1- 


» 
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21.  PRIMARY  NAME;  Chroiniuin  III 

CERCLA  Hazardous  Substance:  Yes 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  Yes  (Chromium) 

Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  Yes  (Chromium) 

Potential  Ground  Water  ARAR:  45  Fed.  Reg.  79331  (1980) 

(AWQC)  —  0.170  ^ig/l  (Human 
Health) 

Soil  RI  Analyte:  Yes  (Chromium) 

Soil  EA  Analyte:  Yes  (Chromium) 

Potential  Soil  ARAR:  No 

Surface  Wat  GIT  I\X  Analyte;  Yes  (Chromium) 

Potential  Surface  Water  ARAR:  (a)  45  Fed.  Reg.  79331  (1980) 

(AWQC)  —  0.170  Mg/1 
(Human  Health) ; 

(b)  45  Fed.  Reg.  79331  (1980) 
(AWQC)  —  to  be 
determined  by 
e  (1.08  [In(hard  - 
ness)]  +  3.48)  (Aquatic 
Life. 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


22.  PRIMARY  NAME:  Chromium  VI  I  • 

CERCLA  Hazardous  Substance:  Yes 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  Yes  (Chromium) 

Potential  Air  ARAR;  No 

Ground  Water  RI  Analyte:  Yes  (Chromium) 

Potential  Ground  Water  ARAR:  45  Fed.  Reg.  79331  (1980)  I 

(AWQC)  —  50  Mg/1  (Human 
Health) 

Soil  RI  Analyte:  Yes  (Chromium) 

Soil  EA  Analyte;  Yes  (Chromium) 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte:  Yes  (Chromium)  I 

Potential  Surface  Water  ARAR:  (a)  45  Fed.  Reg.  79331  (1980) 

(AWQC)  —  50  Mg/1  (Human 
Health) ; 

(b)  45  Fed.  Reg.  79331  (1980) 

(AWQC)  --  24  hour  average 

to  be  determined  by  i 

e  (1.08  [In(hard  - 

ness)]  +  3.48)  (Aquatic 

Life. 

Biota  RI  Analyte:  No 
Potential  Biota  APJiR:  No 

> 
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23. 


PRIMARY  NAME:  Copper 
CERCLA  Hazardous  Substance:  Yes 
Ranking  on  ATSDR  Priority  List: 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 
Potential  Ground  Water  ARAR: 


Priority  Group  3 


Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 
Potential  Surface  Water  ARAR:  (a) 


21  C.F.R.  §  193,90  (TPFA)  — 
tolerance  of  1  part  per 
million  for  potable  water  for 
residues  of  copper  resulting 
from  the  use  as  algicides  or 
herbicides  of  basic  copper 
carbonate  (molachite) ,  copper 
sulfate  ( see  below) ,  copper 
monoethandime,  and  copper  to 
control  aquatic  plants  in 
reservoirs,  lakes,  ponds, 
irrigation  ditches  and  other 
potential  sources  of  potable 
water. 


(b) 


Biota  RI  Analyte:  No 
Potential  Biota  ARAR: 


21  C.F.R,  §  193.90  (TPFA) 
—  tolerance  of  1  part 
per  million  for  potable 
water  for  residues  of 
copper  resulting  from  the 
use  as  algicides  or 
herbicides  of  basic 
copper  sulfate  (and  the 
other  copper  compounds 
cited  in  "Potential 
Ground  Water  ARAR"  above) 
to  control  aquatic  plants 
in  reservoirs,  lakes, 
ponds,  irrigation  ditches 
and  other  potential 
sources  of  potable  water; 
45  Fed.  Reg.  79331  (1980) 
(AWQC)  —  24  hour  average 
is  5.6  Mg/1  and 
concentration  at  any  one 
time  should  not  exceed 
e  (0.94  [ In (hardness) ] - 
1.23)  (Aquatic  Life). 


No 
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24  . 


PRIMARY  NAME:  Copper  sulfate 
CERCLA  Hazardous  Substance:  Yes 
Ranking  on  ATSDR  Priority  List;  No 
Air  Analyte:  Yes  (Copper) 

Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  Yes  (Copper) 

Potential  Ground  Water  ARAR:  21  C.F.R.  §  193.90  (TPFA)  -- 

tolerance  of  1  part  per 
million  for  potable  water  for 
residues  of  copper  resulting 
from  the  use  as  algicides  or 
herbicides  of  basic  copper 
carbonate  (molachite)  ,  copper 
sulfate  ( see  below) ,  copper 
monoethandime,  and  copper  to 
control  aquatic  plants  in 
reservoirs,  lakes,  ponds, 
irrigation  ditches  and  other 
potential  sources  of  potable 
water. 

■^^oil  RI  Analyte:  Yes  (Copper) 

:;oU  .A  Analyte:  Yes  (Copper) 

■  ■t-e.-.tial  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  (a)  21  C.F.R.  §  193.90  (TPFA) 

—  tolerance  of  1  part 
per  million  for  potable 
water  for  residues  of 
copper  resulting  from  the 
use  as  algicides  or 
herbicides  of  basic 
copper  sulfate  (and  the 
other  copper  compounds 
cited  in  "Potential 
Ground  Water  ARAR"  above) 
to  control  aquatic  plants 
in  reservoirs,  lakes, 
ponds,  irrigation  ditches 
and  other  potential 
sources  of  potable  water; 
(b)  45  Fed.  Reg.  79331  (1980) 

(AWQC)  --  24  hour  average 
is  5.6  Mg/1  and 
concentration  at  any  one 
time  should  not  exceed 


e  (0.94  [ In (hardness)  ] - 
1.23)  (Aquatic  Life). 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 
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25.  PRIMARY  NAME:  DDE  (p,  p ' -Dichlorodiphenylethene) 

CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  Priority  Group  2 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  40  C.F.R.  §  129 , 101 (a)  (3) 

(TPES)  —  0.001  Mg/1 

Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  (a)  40  C.F.R.  §  129.101(a)(3) 

(TPES)  —  0.001  Mg/1; 

(b)  45  Fed.  Reg.  79331  (1980) 

(AWQC)  “  1,050  Mg/1 
(Aquatic  Life) . 

Biota  RI  Analyte:  Yes 
Potential  Biota  ARAR:  No 


26. 


PRIMARY  NAME:  DDT  (p, p ' -Dichlorodipenyltrichloroethane) 
CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  Priority  Group  2 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 


Ground  Water  RI  Analyte:  Yes 
Potential  Ground  Water  ARAR:  (a) 

(b) 


Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 
Potential  Surface  Water  ARAR:  (a) 

(b) 


40  C.F.R.  §  129.101(a) (3) 
(TPES)  —  10  Mg/1; 

45  Fed.  Reg.  79332  (1980) 
(AWQC)  —  0.24  ng/1 
(10'=),  0.024.  ng/1  (lO"*), 
0.0024  ng/1  (10'^)  (Human 
Health) . 


40  C.F.R.  §  129.101(a)  (3) 
(TPES)  —  10  Mg/1; 

45  Fed.  Reg.  79332  (1980) 
(AWQC)  —  0.24  ng/1 
(10'^)  ,  0.024  ng/1  (10'®)  , 
0.0024  ng/1  (lo’’)  (Human 
Health)  ; 


(c)  45  Fed.  Reg.  79331  (1980) 

(AWQC)  —  24  hour  average 
is  0.0010  Mg/1  ar*d  1.1 
Mg/1  at  any  one  time 
(Aquatic  Life) . 

Biota  RI  Analyte:  Yes 
Potential  Biota  ARAR:  No 


» 


» 


> 


27.  PRIMARY  NAME:  1 , 2-Dibromo-3-chlo-')propane  (DBCP,  Nemagon, 

Dibromochloropropai.j) 

CERCLA  Hazardous  Substance:  Yes 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 
Potential  Ground  Water  ARAR:  No 
Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 
Potential  Surface  Water  ARAR:  No 
Biota  RI  Analyte:  No 

Potential  Biota  ARAR:  21  C-F.R.  §  193.250(a)  (TPFA)  — 

When  food  additive  is  present  as  a 
result  of  fumigation  in  addition  to 
the  authorized  use  of  this 
nematocide,  the  total  residues  of 
inorganic  bromides  shall  not  exceed 
the  following:  (i)  400  parts  per 
million  in  or  on  dried  eggs  and 
processed  herbs  and  spices ;... t i i i ) 
250  parts  per  million  in  or  on 
concentrated  tomato  products  and 
dried  figs;  and  (iv)  125  parts  per 
million  in  or  on  processed  foods 
other  than  those  listed  above. 
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>8. 


PRIMARY  NAME:  p-Dichlorobenzene 
CERCLA  Hazardous  Substance:  Yes 
Ranking  on  ATSDR  Priority  List: 
Air  Analyte:  No 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  No 
Potential  Ground  Water  ARAR:  (a) 

(b) 

Soil  RI  Ar.al/te:  no 
So:'.  F  •  Ar.  1 1  yt e  :  o 

F  0 1  e r.r  :  j  1  :  1  A.=A?  :  No 

Sorlarc  Watt-r  RI  A-alyte:  No 
o  t  c  r  t  .  i .  .5  o  r  I  a  .  e  *'  j  *  r  ArAR :  ( a ) 

ib) 


( 1 , 4  -Diehl  orobe  n  o  o.ae  j 
Priority  Group  1 


40  C.F.R.  §  141.50(b) 
(NPDW  —  MCLG)  “  750 
Mg/1; 

45  Fed.  Reg.  79332  (1980) 
(AWQC)  —  400  ^lg/l  (Human 
Health) 


40  C.F.R.  §  141.50(b) 
(NPDW  —  MCLG)  —  750 
Mg/ 1  ; 

45  Fed.  Reg.  79332  (1980) 
(AWQC)  —  400  fig/l  (Human 
Health)  ; 


;  45  Fed.  Reg.  79332  (1980) 

(AWQC)  --  7  63  ^J.g/l 
(Aquatic  Life) . 


» 


» 
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.  PRIMARY  NAME:  1 , 1-Dichloroethane 
CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  Priority  Group  3 

Air  Analyte:  Yes 

Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  No 

Soil  RI  Analyte:  Yes 

Soil  EA  Analyte:  Yes 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  No 

Biota  RI  Analyte:  No 

Potential  Biota  ARAR:  No 


30.  PRIMARY  NAME:  1 , 2-Dichloroethane 
CERCLA  Hazardous  Substance:-  Yes 

Ranking  on  ATSDR  Priority  List:  Priority  Group  2 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  40  C.F.R.  §  141.61(a)  (NPDW  — 

MCL) ;  52  Fed.  Reg.  25716 
(1987)  (effective  Jan.  9, 

1989)  —  5  Mg/1 

Soil  RI  Analyte:  Yes 
Soil  EA  Analyte;  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  40  C.F.R.  §  141.61(a);  52  Fed. 

Reg.  25716  (1987)  (effective 
Jan  9,  1989)  —  5  Mg/1 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 
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32.  PRIMARY  NAME:  1 , 2-Dichloroethylene 
CERCLA  Hazardous  Substance:  No 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  (a)  40  C.F.R.  §  141.61(a),  52 

Fed.  Reg.  25716  (1987) 
(effective  Jan  9,  1989) 
(NPDW  —  MCL)  —  7  Mg/1; 

(b)  45  Fed.  Reg.  79332  (1980) 

(AWQC)  —  0.33  Mg/1 
(10'^),  0.033  Mg/1  (10^), 
0.0033  Mg/1  (10  )  (Human 
Health)  ; 

Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  No 

Potential  Surface  Water  ARAR:  (a)  40  C.F.R.  §  141.61(a),  52 

Fed.  Reg.  25716  (1987) 
(effective  Jan  9,  1989) 
(NPDW  —  MCL)  --  7  Mg/1; 

(b)  45  Fed,  Reg.  79332  (1980) 
(AWQC)  —  0.33  Mg/1 
(10'^)  ,  0.033  Mg/1  (  10’*)  , 
0.0033  Mg/i  (10'^)  (Human 
Health) ; 

(c)  45  Fed.  Reg.  79332  (1980) 
(AWQC)  --  11,600  ug/l 
(Aquatic  Life) . 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  Ho 


13.  PRIMARY  NAME:  D icyc 1 opontad i one  (DCPD) 
CERCLA  Hazardous  Substance:  N'o 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 
Ground  Water  PI  Analyte:  Yes 
Potential  Ground  W.iter  ARAR:  No 
Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 
Potential  Surface  Water  ARAR:  No 
Biota  RI  Analyte:  fJo 
Potential  Biota  ARAR:  f.'o 
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34. 


PRIMARY  NAME;  Dieldrin 

CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List; 

Air  Analyte:  Yes 

Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  (a) 

(b) 


Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 
Potential  Surface  Water  ARAR:  (a) 

(b) 


(c) 


Biota  RI  Analyte:  Yes 
Potential  Biota  ARAR:  No 


Priority  Group  1 


40  C.F.R.  §  129.100(a) (3) 
(TPES)  —  0.12  Mg/1; 

45  Fed.  Reg.  79325  (1980) 
(AWQC)  —  0.71  ng/1 
(10'^),  0.071  ng/1  (lO'®), 
0.0071  ng/1  (10'^)  (Human 
Health)  . 


40  C.F.R.  §  129.100(a)  (3) 
(TPES)  —  0.12  Mg/1; 

45  Fed.  Reg.  79325  (1980) 
(AWQC)  —  0.71  ng/1 
(10®)  ,  0.071  ng/1  (lO"®)  , 
0.0071  ng/1  (10'^)  (Human 
Health)  ; 

45  Fed.  Reg.  79325  (1980) 
(AWQC)  —  24  hour  average 
0.0019  Mg/1  and 
concentration  of  2.5  Mg/1 
at  any  one  time  (Aquatic 
Life)  . 


I 


I 
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35.  PRIMARY  NAME:  Diisopropyl  methyl  phosphonate  (DIMP, 

Diisopropylmethylphosphonate) 

CERCLA  Hazardous  Substance:  No 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 
Potential  Ground  Water  ARAR:  No 
Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 
Potential  Surface  Water  ARAR:  No 
Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


36.  PRIMARY  NAME:  1,4-Dithiane  (DITH) 
CERCLA  Hazardous  Substance:  No 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 
Potential  Ground  Water  ARAR:  No 
Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  APJ\R:  No 
Surface  Water  RI  Analyte:  Yes 
Potential  Surface  Water  /\RAR:  No 
Biota  RI  Analyte:  No 
Potential  Biota  APJ^iR:  No 
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37.  PRIMARY  NAME:  Endrin 

CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  Priority  Group  3 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  (a)  40  C.F.R.  §  141.12  (NPDW 

—  MCL)  “0.2  Mg/1; 

(b)  40  C.F.R.  §  264.94(a)(2) 
(RCRA)  —  0.2  Mg/1; 

(c)  45  Fed.  Reg.  79334  (1980) 
(AWQC)  —  1  Mg/1  (Human 
Health) . 

Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR;  No 
Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  (a)  40  C.F.R.  §  141.12  (NPDW 

—  MCL)  —  0.2  Mg/1; 

(b)  40  C.F.R.  §  264.94(a)(2) 
(RCRA)  —  0.2  Mg/1; 

(c)  45  Fed.  Reg.  79334  (1980) 
(AWQC)  —  1  Mg/1  (Human 
Health) ; 

(d)  45  Fed.  Reg.  79334  (1980) 
(AWQC)  —  24  hour  average 
0.0023  Mg/1  and 
concentration  net  to 
exceed  0.13  Mg/1  at  any 
time  (Aquatic  Life) . 

Biota  RI  Analyte:  Yes 

Potential  Biota  ARA.R:  40  C.F.R.  5  150.131  (TPCRAC)  — 

zero  parts  per  million  tolerances 
for  residues  in  sugarbeets, 
sugarbeet  tops,  broccoli,  brussels 
sprouts,  cabbage,  cauliflower, 
cottonseed,  cucumbers,  eggplant, 
peppers,  potatoes,  summ.er  squash 
and  tomatoes. 


4 


4 
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3S.  PRIMARY  NAME:  Ethyl  benzene  (Ethylbenzene) 

CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  Priority  Group  4 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  45  Fed.  Reg.  79334  (1980) 

(AWQC)  “  1400  ixg/l 

Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  (a)  45  Fed.  Reg.  79334  (1980) 

(AWQC)  —  1400  jtxg/l; 

(b)  45  Fed.  Reg.  79334  (1980) 

(AWQC)  —  32,000  Mg/1 
(Aquatic  Life)  . 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


39 . 


PRIMARY  NA>!E:  Fluoride 

CERCLA  Hazardous  Substance:  No 

Ranking  on  ATSDR  Priority  List: 

Air  Analyte:  Ho 

Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  (a) 


(b) 


(c) 


Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  No 
Potential  Surface  Water  ARAR:  (a) 


No 


40  C.F.R.  §  141.11(c) 
(NPDW  —  MCL)  —  4000 
Mg/1; 

40  C.F.R.  §  141.62 (b) 
(NPDW  —  MCL)  —  4000 
^ig/ 1 ; 

40  C.F.R.  §  141.50(b) 
(NPDW  —  MCLG)  —  4000 
Mg/1. 


40  C.F.R.  §  141.11(c) 
(NPDW  —  MCL)  —  4000 


Mg/ 1 ; 

(b)  40  C.F.R.  141.b2(b) 
(NPDW  —  MCL)  —  4  000 
Mg/1; 

(c)  40  C.F.R.  5  141.50(b) 
(NPDW  —  MCLG)  —  4000 
Mg/1. 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 
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PRIMARY  NAME:  Isodrin 

CERCLA  Hazardous  Substance:  No 

Ranking  on  ATSDR  Priority  List;  No 

Air  Analyte:  Yes 

Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  No 

Soil  RI  Analyte:  Yes 

Soil  EA  Analyte:  Yes 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  No 

Biota  RI  Analyte:  No 

Potential  Biota  ARAR:  No 


41.  PRIMARY  NAME:  Lead 

CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List;  Priority  Group  1 
Air  Analyte:  Yes 

Potential  Air  ARAR:  40  C.F.R.  §  50.12  (NAAQS)  —  1.5 

micrograins  per  cubic  meter,  maximum 
arithmetic  mean  averaged  over  a  calendar 
quarter 

Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR;  (a)  40  C.F.R.  §  141.11(b) 

(NPDW  —  MCL)  —  50  Mg/1; 

(b)  40  C.F.R.  §  264.94(a) (2) 
(RCRA)  "  50  Mg/1; 

(c)  45  Fed.  Reg.  79336  (19S0) 
(AWQC)  —  50  Mg/1  (Human 
Health) . 

Soil  RI  Analyte:  Yes 
Soil  EA  Analyte;  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  (a)  40  C.F.R.  §  141.11(b) 

(NPDW  --  MCL)  —  50  Mg/1; 

(b)  40  C.F.R.  §  264.94  (a)  (2) 
(RCRA)  —  50  Mg/1; 

(c)  45  Fed.  Reg.  79336  (1980) 
(AWQC)  --  50  . Mg/1  (Human 
Health) ; 

(d)  45  Fed.  Reg.  79336  (1980) 
(AWQC)  —  24  hour  limit 
to  not  exceed 

e  (2.35  [ In (hardness)  ]  - 
9.48)  and  concentration 
at  any  one  time  to  not 
exceed 

e  (1.22  [ In (hardness) ]  - 
0.47]  (Aquatic  Life). 

Biota  RI  Analyte;  No 
Potential  Biota  ARAR:  No 
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PRIMARY  KAME:  Magnesium 
CERCLA  Hazardous  Substance:  No 
Ranking  on  /  TSDR  Priority  List:  No 
Air  Analyte:  No 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 
Potential  Ground  Water  ARAR:  No 
Soil  RI  Analyte:  No 
Soil  EA  Analyte:  No 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  No 
Potential  Surface  Water  ARAR:  No 
Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 

43.  PRIMARY  NAME:  Magnesium  hydroxide 
CERCLA  Hazardous  Substance:  No 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  No 
Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  Yes  (Magnesium) 

Potential  Ground  Water  ARAR:  No 

Soil  RI  Analyte:  No 

Soil  EA  Analyte:  No 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte:  No 

Potential  Surface  Water  ARAR:  No 

Biota  RI  Analyte:  No 

Potential  Biota  ARAR:  No 
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44.  PRIMARY  NAME:  Mercuric  chloride 
CERCLA  Hazardous  Substance:  Yes 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  Yes  (Mercury) 

Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte;  Yes  (Mercury) 

Potential  Ground  Water  ARAR:  (a)  (Mercury)  40  C.F.R.  § 

141.11(b)  (NPDW  —  MCL) 

—  2  Mg/1; 

(b)  (Mercury)  45  Fed.  Reg. 

79336-79337  (1930)  (AWQC) 

—  144  ng/1  (Human 
Health) . 

Soil  RI  Analyte:  Yes  (Mercury) 

Soil  EA  Analyte:  Yes  (Mercury) 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte:  Yes  (Mercury) 

Potential  Surface  Water  ARAR:  (a)  (Mercury)  40  C.F.R.  § 

141.11(b)  (NPDW  —  MCL) 

—  2  Mg/1; 

(b)  (Mercury)  4o  Fed.  Reg. 

79336-79337  (1980)  (AWQC) 

—  144  ng/1  (Human 
Health) ; 

(e)  (Mercury)  45  Fed.  Reg. 
79336  (1980)  (AWQC)  — 
0.00057  Mg/1  Us  a  24- 
hour  average  and  the 
concentration  should  not 
exceed  0.0017  Mg/1  at  any 
one  time)  (Aquatic  Life) . 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 
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PRIMARY  NAME:  Mercury 

CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  Priority  Group  2 

Air  Analyte:  Yes 

Potential  Air  ARAR:  (a)  40  C.F.R.  §  61.52(a)  (NEGHAP)  — 

emissions  to  atmosphere  from 
mercury  ore  processing  facilities 
not  to  exceed  2300  grams  per  24- 
hour  period; 

(b)  40  C.F.R.  §  61.52(b)  (NESHAP)  -- 

emissions  to  atmosphere  from  sludge 
incineration  or  drying  plants  not 
to  exceed  3200  grams  per  24-hour 
period . 

Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  (a)  40  C.F.R-  §  141.11(b) 

(NPDW  —  MCL)  —  2  Mg/1; 

(b)  40  C.F.R.  §  264.94(a)(2) 
(RCRA)  —  2  Mg/1; 

(c)  45  Fed.  Reg.  79336-79337 
(1980)  (AWQC)  —  144  ng/1 
(Human  Health) - 

Soil  RI  Analyte;  Yes 

Soil  EA  Analyte:  Yes 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  (a)  40  C.F.R-  §  141.11(b) 

•  (NPDW  —  MCL)  —  2  Mg/1; 

(b)  40  C.F.R.  §  264.94  (a)  (2) 
(RCRA)  —  2  Mg/1; 

(c)  45  Fed.  Reg.  79336-79337 
(1980)  (AWQC)  —  144  ng/1 
(Human  Health) ; 

(d)  45  Fed.  Reg.  79336-79337 
(1980)  (AWQC)  —  24  hour 
average  0.00057  Mg/1  and 
concentration  not  to 
exceed  0.0017  Mg/1  at  any 
one  time  (Aquatic  Life) . 

Biota  RI  Analyte:  No 

Potential  Biota  ARAR:  No 
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46,  PRIMARY  NAME:  Nitrate 

CERCLA  Hazardous  Substance:  No 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  No 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  40  C.F.R.  §  141.11(b) 

(NPDW— MCL)  —  10,000  ug/l 

Soil  RI  Analyte:  No 
Soil  EA  Analyte:  No 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  No 

Potential  Surface  Water  ARAR:  40  C.F.R.  §  141.11(b) 

(NPDW— MCL)  —  10,000  ^ig/l 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


47.  PRIMARY  NAME:  Nitrite 

CERCLA  Hazardous  Substance:  No 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  No 
Potential  Air  AR^R:  No 
Ground  Water  RI  Analyte:  No 
Potential  Ground  Water  ARAR;  No 
Soil  RI  Analyte:  No 
Soil  EA  Analyte:  No 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  No 
Potential  Surface  Water  ARAR:  No 
Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


43.  PRIMARY  NAME:  1 , 4 -Oxathiane  (p-Thiozane) 
CERCLA  Hazardous  Substance:  No 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 
Potential  Ground  Water  ARAR:  No 
Soil  RI  Analyte;  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR;  No 
Surface  Water  RI  Analyte:  Yes 
Potential  Surface  Water  APA\R:  No 
Biota  RI  Analyte;  No 
Potential  Biota  APA.R:  No 
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49.  PRIMARY  NAME:  Sodium 

CERCLA  Hazardous  Substance:  Yes 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  No 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 
Potential  Ground  Water  ARAR:  No 
Soil  RI  Analyte:  No 
Soil  EA  Analyte:  No 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  No 
Potential  Surface  Water  ARAR:  No 
Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


50.  PRIMARY  NAME:  Sodium  bicarbonate,  1:1 
CERCLA  Hazardous  Substance:  No 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  No 
Potential  Air  ARAR:  •  No 
Ground  Water  RI  Analyte:  Yes  (Sodium) 
Potential  Ground  Water  ARAR:  No 
Soil  RI  Analyte:  No 
Soil  EA  Analyte:  No 
Potential  Soil  APJ^R:  No 
Surface  Water  RI  Analyte:  No 
Potential  Surface  Water  ARAR:  No 
Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


51.  PRIMARY  ?.AME:  Sodium  bromate 

CERCLA  Hazardous  Substance:  No 

Ranking  on  ATSDR  Priority  List:  No 

Air  Analyte:  No 

Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  Yes  (Sodium) 

Potential  Ground  Water  ARAR:  No 

Soil  RI  Analyte:  No 

Soil  EA  Analyte:  No 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte:  No 

Potential  Surface  Water  ARAR:  No 

Biota  RI  Analyte:  No 

Potential  Bicca  ARAR:  r.'o 


I 


I 
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52.  PRIMAFY  NAMEi  Sodiun  carbonate,  2:1 
CERCLA  Hazardous  Substance:  No 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  No 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes  (Sodiun) 
Potential  Ground  Water  ARAR:  No 
Soil  RI  Analyte:  No 
Soil  EA  Analyte:  No 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  No 
Potential  Surface  Water  ARAR:  No 
Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


53.  PRI?!APY  ?rAME:  Sodiun  methylate,  alcohol  mixture 
CERCLA  Hazardous  Substance:  Yes 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  No 
Potential  Air  APy\R:  No 
Ground  Water  RI  Analyte:  Yes  (Sodiun) 

Potential  Ground  Water  ARAR:  No 
Soil  RI  Analyte:  No 
Soil  EA  Analyte:  No 
Potential  Soil  ARAR;  No 
Surface  Water  RI  Analyte:  No 
Potential  Surface  Water  ARAR:  To 
Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


54.  PRIMARY  NAME:  Sodiun  nitrite 

CERCIA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  No 

Air  Analyte:  No 

Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  Yes  (Sodiun) 

Potential  Ground  Water  ARAR:  No 

Soil  RI  Analyte:  No 

Soil  EA  Analyte:  No 

Potential  Soil  AFAR:  No 

Surface  W.ittar  RI  Analyte;  No 

Potonti.il  Surtace  Water  AI-AR;  N'o 

Biota  RI  Analyte:  No 

F'ot  n  t  i  1 1  ;  r  t  a  A'-'.AR :  !.'o 
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Sodiun  nulfito,  2:1 
CERCLA  Hazardous  Sub:5tanco:  No 
Ranking  on  ATGHR  Priority  List:  No 
Air  Analyto:  No 
Potential  Air  AKAR:  No 
Ground  Water  RI  Analyte:  Yes  (Nediun) 
Potential  Ground  Water  AI-'y\R:  No 
Soil  R I  A n .1 1  y t  e :  No 
Soil  EA  Analyte:  No 
P o  t  e  n  t ;  a  1  S  o  ;  1  AR A R :  No 
SurJace  Water  RI  Analyte:  No 
Potential  Surlace  Water  ARAR:  No 
Biota  RI  Analyte:  No 
Potential  Uiot.i  ARAR:  No 


57,  PPINAPy,  N'A’'r;:  Sodiun  rail  foriate 
CPi-CiyN  Ha a r •.lou:l  Sul'r.t  ar.ce  :  No 
R.inking  on  ATSRR  Priority  Lir.t:  No 

*  Air  Analyte:  No 

Potential  Air  AFAR:  No 

Ground  Water  RI  Analyt'^:  Yes  {So<liun) 
Potential  Ground  Water  ARAR:  No 
Soil  PI  Analyte:  No 

Soil  KA  Analyte:  No 

•  Potf’ntial  Soil  ARAR:  No 
Surface  Watr-r  RI  Anilyte;  No 

r> '  t.  .  r.t  ;  a  1  Sur:  ic'e  Wator  AFAR.  No 
Biota  R I  Analyte:  ;;  n 

Potential  Bicta  AFAR:  No 

4 


55.  PRIMARY  NAME:  Sodiura  silicate 
CERCLA  Hazardous  Substance:  No 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  No 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes  (Sodiun) 
Potential  Ground  Water  ARAR:  No 
Soil  RI  Analyte:  No 
Soil  EA  Analyte:  No 
Potential  Soil  AP>AR:  No 
Surface  Water  RI  Analyte:  No 
Potential  Surface  Water  ARAR:  No 
Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


4 
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PRIMARY  NAME:  Sodiun  thiosulfate  (Hypo) 

CERCLA  Hazardous  Substance:  No 

Ranking  on  ATSDR  Priority  List;  No 

Air  Analyte:  No 

Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  Yes  (Sodium) 

Potential  Ground  Water  ARAR:  No 

Soil  RI  Analyte:  No 

Soil  EA  Analyte:  No 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte;  No 

Potential  Surface  Water  ARAR:  No 

Biota  RI  Analyte:  No 

Potential  Biota  ARAR:  No 


5 9 .  PRIMARY  NAME :  Sul  fate 

CERCL-\  Hazardous  Substance:  No 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  No 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 
Potential  Ground  Water  ARAR:  No 
Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  No 
Potential  Soil  AR/\R:  No 
Surface  Water  RI  Analyte:  Yes 
Potential  Surface  Water  ARAR:  No 
Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


60.  rRIMAPX.I’AMP:  Sulfonic  acid 

cr.hCiA  Hazardous  Substance:  No 

Ranking  on  /ATSDR  Priority  List:  No 

Air  Analyte:  No 

Potential  Air  AFAR:  No 

Ground  Water  RI  Analyte:  No 

Potential  Ground  Water  AR/AR:  No 

Soil  RI  Analyte:  No 

Soil  E/A  /Analyte:  No 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte:  No 

i  o t  c  n 1 1  a  1  ./ u  f  * .  1  Co  •» a t r  Ai  \ :  No 

Biota  RI  /Analyte:  No 

Potential  Biota  /AK/AR:  No 
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61.  PRIMARY  p,p’-TDE 

CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  No 

Air  Analyte:  No 

Potential  Air  ARAB:  No 

Ground  Water  RI  Analyte:  No 

Potential  Ground  Water  ARAR*  No 

Soil  RI  Analyte:  No 

Soil  EA  Analyte:  No 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte:  No 

Potential  Surface  Water  ARAR:  45  Fed.  Reg.  79331  (1930) 

(AWQC)  —  0.6  Mg/1  (Aquatic 
Life). 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


62.  PRIMARY  NAME:  Tetrachlcrcbcnzcne  (1,2,4,5- 

Tetracblorobonzcne) 

CERCLA  Hazardous  Substance:  Yes 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  No 
Potential  Air  ARAiR:  No 
Ground  Water  RI  Analyte:  No 

Potential  Ground  Water  ARAR:  45  Fed.  Reg.  70327  (1930) 

(AWQC)  —  33  Mg/1  (Hunan 
Health) 

Soil  RI  Analyte:  No 
Soil  EA  Analyte:  Ho 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  No 

Potential  Surface  Water  ARAR:  (a)  45  Fed.  Reg.  79327  (1930) 

(AWQC)  —  38  ug/1  (Hunan 
Health)  ; 

(b)  45  Fed.  Reg.  79327  (1980) 
(AWQC)  “  250  ug/1 
(Aquatic  Life). 

Biota  RI  Analyte:  No 
Potential  Biota  APAR:  No 


« 


« 


« 


63.  rFl”ARY.  NA”E:  1 , 1 , 2 . 2 -Te t rach 1 oroet hano 
C « .  k  ^  \  4  i '  j .  i  r*  sj*  o  1  r *  V.'  n . s  V  )  *'.  ikj  o  t  I  c  o 

Rankirn  on  ATrW’R  rr;cr;ty  I.is.t:  No 
Air  An . 1 1  y  t  e  :  ?; o 
Potential  Air  ARAR:  f.’o 
Ground  Watc'r  RI  Analyt."’:  Ns 
Potential  GrcuivJ  Wit  -r  AR.'.R:  Ns 
Soil  RI  Analyte:  :;a 
So  1  1  I. A  Ana  1  y  t  e  :  No 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Aniiyte:  No 
Pct'-ntiil  Surfice  Wat'r  .AR.AR:  No 
Biota  R I  A na ! y  t  o :  No 
Potential  Biota  ARAR:  No 


« 
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64.  PRIMARY  NA>!E:  1 , 1 , 2 , 2-Tetrachloroethylene 

(Perchloroethylene,  PCE) 

CERCLA  Hazardous  Substance:  Yes 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  45  Fed.  Peg.  79341  (1980) 

(AWQC)  —  8  ng/1  (10^),  0.8 
Mg/1  (10^),  0.08  Mg/1  (10'") 
(Hunan  Health) 

Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  (a)  45  Fed.  Reg.  79341  (1930) 

(At--  ;)  —  8  Mg/1  (10^), 
o,..,Mg/i  (10®),  0.08  Mg/1 
(10')  (F  nan  Health) ; 

(b)  45  Fed.  Reg.  79341  (1930) 

(AWQC)  -  840  Mg/1 
(Aquatic  Life) . 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


6 5  .  PPJ MARY  r.'AME :  Toluene 

CERCLA  Hazardous  Substance;  Yes 

Ranking  on  ATSDR  Priority  List:  Priority  Group  2 
Air  Analyte:  Yes 

Potential  Air  ARAR:  45  Fed.  Reg.  79340  (1980)  (AWQC)  -- 

14,300  Mg/1  (Hunan  Health) 

Ground  Water  RI  Analyte:  Yes 
Potential  Ground  Water  ARAR:  No 
Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARA\R:  (a)  45  Fed.  Reg.  79340  (1980) 

(AWQC)  --  14,300  Mg/1 
(Hunan  Health) ; 

(b)  45  Fed.  Reg.  79340  (1930) 

(AWQC)  —  17,500  Mg/1 
(/\quatic  Life). 

Biota  RI  Analyte:  No 
Potential  Biota  ARAvR:  No 
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66.  PRIMARY  NAME:  1 , 1 , 1-Trichloroethane 
CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  Priority  Group  3 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  (a)  40  C.F.R.  §  141.50  (NPDW 

—  MCLG)  —  200  Mg/1; 

(b)  40  C.F.R.  §  141.61(a);  52 

Fed.  Reg.  25716  (1987) 
(effective  Jan.  9,  1989) 
(NPDW  —  MCL)  —  200 
Mg/1. 

Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  (a)  40  C.F.R.  §  141.50  (NPDW 

—  MCLG)  —  200  Mg/1; 

(b)  40  C.F.R.  §  141.61(a);  52 

Fed.  Reg.  25716  (1987) 
(effective  Jan.  9,  1989) 
(NPDW  —  MCL)  --  200 
Mg/1. 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


67.  PRIMARY  NAME:  Trichloroethylene  (Trichloroethene ,  TCE) 
CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  Priority  Group  1 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  (a)  40  C.F.R.  §  141.61(a);  52 

Fed.  Reg.  25716  (1987) 
(effective  Jan.  9,  1989) 
(NPDW  —  MCL)  --  5  Mg/1; 
(b)  45  Fed.  Rea.  79341  (1980) 

(AWQC)  —  27  ug/1  (10'^), 
2.7  Mg/1  (10  ),  0.27  Mg/1 
(10'^)  (Hunan  Health). 

Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  'Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  (a)  45  Fed.  Reg.  79341  (1030) 

(A'WQC)  —  27  Mg/1  (10'^), 
2.7  Mg/1  (10®) ,  0.27  Mg/1 
(10'^)  (Hunan  Health); 

(b)  45  Fed.  Reg.  79341  (1980) 

(AWQC)  --  45,000  Mg/1 

(Aquatic  Life) . 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 
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68,  PRIMARY  NAME:  Xylene  (includes  ra,o,  p-Xylene) 

CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  Priority  Group  3 
Air  Analyte:  Yes 
Potential  Air  ARAR:  No 
Ground  Water  RI  Analyte:  Yes 

Potential  Ground  Water  ARAR:  40  C.F.R,  §  180.1025(c) 

(TPCRAC)  —  Xylene  is  not  to 
be  applied  to  irrigation 
conveyances  where  there  is  any 
likelihood  that  the  irrigation 
water  will  be  used  as  a  source 
of  potable  water,  or  that 
return  flows  to  rivers  and 
streams  could  contain  residues 
of  Xylene  in  excess  of  10 
parts  per  million. 

Soil  RI  Analyte:  Yes 
Soil  EA  Analyte:  Yes 
Potential  Soil  ARAR:  No 
Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  40  C.F.R.  §  180.1025(c) 

(TPCRAC)  —  Xylene  is  not  to 
be  applied  to  irrigation 
conveyances  where  there  is  any 
likelihood  that  the  irrigation 
water  will  be  used  as  a  source 
of  potable  water,  or  that 
return  flows  to  rivers  and 
streams  could  contain  residues 
of  Xylene  in  excess  of  10 
parts  per  million. 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


69.  PRIMARY  NAME:  Zinc 

CERCLA  Hazardous  Substance:  Yes 

Ranking  on  ATSDR  Priority  List:  Priority  Group  2 

Air  Analyte:  Yes 

Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  Yes 

Potential  Ground  VJater  ARAR:  No 

Soil  RI  Analyte:  Yes 

Soil  EA  Analyte:  Yes 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte:  Yes 

Potential  Surface  Water  ARAR:  45  Fed.  Reg.  79341  (1980) 

(AV.'QC)  —  24  hour  average  is 
47  /ig/1  and  should  not  exceed 
e  (0.33[In(hardnoG3) ]  +  1.95) 
at  any  one  time  (Aquatic 
Life)  . 

Biota  RI  Analyte:  .No 
Potential  Biota  ARAR:  No 
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70. 


PRIMARY  NAME:  Zinc  oxide 
CERCLA  Hazardous  Substance:  Yes 
Ranking  on  ATSDR  Priority  List:  No 
Air  Analyte:  Yes  (Zinc) 

Potential  Air  ARAR:  No 

Ground  Water  RI  Analyte:  Yes  (Zinc) 

Potential  Ground  Water  ARAR:  No 
Soil  RI  Analyte:  Yes  (Zinc) 

Soil  EA  Analyte:  Yes  (Zinc) 

Potential  Soil  ARAR:  No 

Surface  Water  RI  Analyte;  Yes  (Zinc) 

Potential  Surface  Water  ARAR:  45  Fed.  Reg.  79341  (1980) 

(AWQC-Zinc)  —  24  hour  average 
is  47  Mg/1  and  should  not 
exceed  e  (0.83  [In (hardness) ] 

+  1.95)  at  any  one  tine 
(Aquatic  Life) . 

Biota  RI  Analyte:  No 
Potential  Biota  ARAR:  No 


RESPONSES  TO  COMMENTS  ON 
CHEMICAL-SPECIFIC  ARARs 


FOR  THE  OFF-POST  OPERABLE  UNIT 


RESPONSES  TO  COMMENTS  ON  CHEMICAL  SPECIFIC  ARARs 
_ FOR  THE  OFF-POST  OPERAHLE  UNIT _ 


1.  Shkt.i.  CoM^^^:^Ts  ov  rttK  PROi’osKn  ARARs  for  mF:  OfT-PnsT  Oi’i:r\hi.k  U.vnr 


A,  Shki.i,  Cknkrm.  Comments; 

Shell’s  comments  on  the  potential  chemical-specific  ARARs  may  be  categorized 
into  the  following  general  issues; 

1.  The  use  of  standards  based  upon  EPA  Carcinogen  Assessment  Group 
(CAG)  methodologies; 

2.  The  use  of  MCLs; 

3.  The  use  of  MCLGs; 

4.  Tlie  use  of  Ambient  Water  Quality  Criteria  (AW’QC); 

5.  The  use  of  RCRA  permit  conditions; 

6.  The  use  of  National  Emission  Standards  for  Hazardous  Air  Pollutants 
(NESHAPS); 

7.  The  use  of  EPA  and  FDA  action  levels  and  tolerances  for  agricultural 
commodities; 

8.  Tlie  application  points  for  ARARs. 

Comments  which  have  been  submitted  to  the  Army  on  previous  occasions 
regarding  these  issues  are  summarized  below. 

Shell  General  Comments  on  the  Use  of  Standards  Based  on  EPA  CAG  Mothodohvjies: 

As  e.xpressed  to  the  Army  on  numerous  occasions,  CAG  methodology  is  premised 
on  invalid  assumptions.  EP,\  has  stated  that  performing  a  quantitative  a.ssessmcnt 
should  never  appear  to  remove  the  underlying  uncertainty  in  the  quality  of  evidence. 

The  displayed  "upper-limit  risk"  therefore  should  be  accompanied,  where  appropriate, 
with  explicit  acknowledgment  that  the  agent  may  not  be  a  human  carcinogen  at  ail,  and 
that  there  may  be  zero  risk  of  cancer  to  humans  due  to  exposure.  .Moreover,  it  should 
be  made  clear  to  the  reader  that  there  is  currently  no  way  to  decide  whether  the  upper- 
bound  value  for  risk  is  more  or  le.ss  likely  to  he  the  true  risk  than  the  lower-bound  value 
(zero).  See  letter  for  Edward  J.  McGrath  to  Donald  L.  Campbell,  .May  12,  1988. 
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The  linearized  multistage  model  used  by  the  CAG  leads  to  a  plausible  upper 
limit  to  the  risk  that  is  consistent  with  some  proposed  mechanism  of  carcinogenesis. 

Such  an  estimate,  however,  does  not  necessarily  give  a  realistic  prediction  of  the  risk. 
The  value  of  the  risk  is  unknown,  and  may  be  as  low  as  zero.  51  Fed.  Reg.  33997-33998 
(September  24,  1986). 

The  choice  of  which  low-dose  e.xtrapolation  model  to  use  and  the  animal  data  set 
to  utilize  in  the  model  to  derive  estimates  of  upper-bounds  of  risk  are  not  matters 
currently  settled  by  science.  EPA  recognizes  that  "risks  at  low  e.xposure  levels  cannot  be 
measured  directly  by  either  animal  experiments  or  mathematical  models  ...  a  number 
of  mathematical  models  have  been  developed  to  extrapolate  from  high  to  low  dose."  No 
single  mathematical  procedure  is  recognized  as  the  most  appropriate  for  low-dose 
extrapolation  in  carcinogenesis,  51  Fed.  Reg.  33992-34003.  (September  24,  1986).  For 
several  reasons,  the  unit  cancer  risk  estimate  based  on  animal  bioa.ssays  is  only  an 
approximate  indication  of  the  ab.solute  risk  in  populations  exposed  to  carcinogen.s.  See 
EPA.  The  Endangermcnt  A.sse.ssment  Handbook,  August  1985.  Different  extrapolation 
models  and  data  sets  may  lead  to  large  differences  in  estimates  of  upper-bound  risk  at 
low  do.ses  and,  even  if  one  accepts  the  data  as  a  basis  for  modeling,  such  modeling 
generates  a  widely  diverse  range  of  risk  estimates  depending  on  the  model  used.  CAG 
selects  data  sets  and  models  .so  as  to  derive  unnecessarily  conservative  estimates  of  the 
upper-bound  of  risk.  See  letter  from  Edward  J.  McGrath  to  Donald  L.  Campbell, 

May  12,  1988. 

Response  to  Shell  General  Comments  on  the  U,se  of  Standards  Rased  on  EPA  CAG 
Methodologies: 

While  the  Army  recognizes  that  Shell  is  dissatisfied  with  the  regulations, 
standards,  criteria  or  limitations  that  have  been  set,  in  whole  or  in  part,  pursuant  to  the 
CAG  methodology,  it  is  the  Army's  position  that  this  is  not  the  appropriate  context  to 
debate  the  merits  of  the  CAG  methodology  that  produced  such  regulations,  standard.s, 
criteria  or  limitations.  She!!  has  already  had  an  opportunity  to  raise  its  CAG 
methodological  concerns  with  EPA’s  Cancer  As.se.s.sment  Group.  If  EPA  liereafter 
determines  to  modify  the  C.-\G  methodology  prior  to  the  issuance  of  the  Off-Post  RMA 
ROD.  such  modification(s)  will  be  applied  in  each  pertinent  instance  to  the  substances 
identified  herein  tor  the  Off-f’ost  R.M.A  Operable  Unit.  Until  such  time,  the  Army  will 
not  look  behind  or  question  the  CAG  methodology  that  produced  any  of  the  chemical- 
specific  regulations,  standard.s,  criteria  or  limitations  identified  as  potential  ARARs  in 
this  appendix. 

Shell  General  Comments  on  the  U<e  of  MCUGs: 

Shell  does  not  believe  that  it  is  nece.ssary  for  MCLGs  to  be  considered  as 
potential  ARARs.  Only  .MCLs.  not  .MCLG.s  arc  reepaired  to  be  met  at  the  point  of 
human  consumption  for  drinking  water.  It  is  our  understanding  that  the  use  of  .MCLGs 
as  potential  .AR.ARs  is  undergoing  internal  review  by  EPA.  At  some  future  time  when 
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EPA  reports  a  decision  on  this  matter.  Shell  may  submit  additional  comments  regarding 
the  use  of  MCLGs  as  the  basis  of  potential  ARARs. 


Furthermore,  MCLGs  for  carcinogens  are  usually  set  at  zero  based  on  EPA  CAG 
methodologies.  TTie  current  CAG  methodology  uses  potency  measures,  such  as  unit  risk 
and  relative  risk.s,  which  are  ba.sed  on  upper  bounds  and  not  on  fitted  model  values. 
These  measurements  do  not  differentiate  between  carcinogens  on  the  basis  of  available 
experimental  data  about  the  shapes  of  the  dose-respon.se  relationship.  The  inability  to 
differentiate  between  risks  is  a  .serious  deficiency  in  CAG  methodology.  Therefore,  the 
use  of  MCLGs  as  potential  AR.ARs  is  generally  inappropriate. 

Response  to  Shell  GenerttI  Comments  on  the  U.se  of  MCLGs: 

Non-zero  MCLGs  are  identified  as  potential  ,AR.\Rs  for  purposes  of  this 
appendix  in  order  to  ensure  that  the  decisionmaking  process  for  the  Off-Post  Operable 
Unit  will  take  into  account  all  regulations,  standard.s,  criteria  or  limitations  that  bear  a 
clean-up  relationship  to  the  chemicals  found  off-post  from  RMA,  irrespective  of  whether 
such  regulations,  standards,  criteria  or  limitations  are  ultimately  selected  as  ARARs.  If 
EPA  hereafter  determines  to  Issue  new  guidance  on  the  use  of  MCLGs  prior  to  the 
i.ssuance  of  the  Off-Post  RMA  ROD.  such  guidance  will  be  applied  accordingly  in  each 
pertinent  instance  to  the  substances  identified  for  the  Off-Post  RMA  Operable  Unit. 

Shell’s  CAG-related  concerns  are  addre.sses  in  the  preceding  comment’. 

Shell  General  Comments  on  the  L'se  of  .Ambient  Water  Quality  Criteria: 

Shell  has  previously  rejected  Army  propo.sals  for  groundwater  ARARs  based  on 
Ambient  Water  Quality  Criteria  (AW'OC).  See  letter  from  Edward  J.  .McGrath  to 
Charles  Scharmann.  June  21,  I'LS.S,  commenting  on  IR.A  .North  of  R.M.A.  Shell  has  also 
submitted  comments  to  the  Army  stating  that  the  aquatic  life  values  are  merely 
published  as  guidance,  and  do  not  constitute  an  .Ambient  Water  Quality  Criterion.  See 
letter  of  Edward  J.  .McGrath  to  Donald  L.  Campbell,  June  17,  19X8.  In  many  instances, 
the  values  cited  by  the  Army  as  the  basis  of  proposed  AR.ARs  are  ba.sed  upon  the 
assumption  of  factors  for  the  human  consumption  of  drinking  water  and  aquatic  life. 
Naturally,  fish  are  not  collected  fr.mi  groundwater.  Therefore,  aquatic  life  values  cannot 
be  potential  AR.ARs  for  groundwater  on  the  R.MA.  See  also  Colorado  Basic:  Standard.s 
and  .Methodologies  at  5  CCR  1002-8. 

Shell  appreciates  the  consideration  being  given  to  the.se  difficult  Issues  by  the 
•Army,  as  reflected  in  the  following  footnote: 

It  slujuld  be  noted  that  whether  the  AWQC  values  designated  herein  as 
potential  grt)undwatcr  ARARs  arc  appropriate  for  utilization  as  ARARs  is 
a  matter  that  warrants  serious  consideration  during  the  course  of 
Endangcrment  .Assessment  decisionmaking.  Since  the  indicated  .AWQC 
values  are  predicated  on  human  consumption  both  of  water  and  atjuatic 
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organisms  in  that  water,  and  groundwater  does  not  contain  aquatic  life,  use 
of  alternative  values  (such  as  the  adjusted  AWQC  found  in  the  1986 
Superfund  Public  Health  Evaluation  Manual)  may  well  be  more 
appropriate  in  connection  with  groundwater. 

Volume  in.  Appendix  H  at  vi. 

Response  to  Shell  General  Comments  on  the  Use  of  Ambient  Water  Quality  Criteria: 

The  Army’s  position  remains  as  set  forth  in  Footnote  No.  1  of  the  appendix. 

Non-zero  Ambient  Water  Quality  Criteria  are  identified  as  potential  .ARARs  for 
purposes  of  this  appendix  in  order  to  ensure  that  they  will  be  taken  into  account  for 
possible  future  use  in  setting  cleanup  levei.s.  irrespective  of  whether  such  Ambient  Water 
Quality  Criteria  are  ultimately  selected  as  AR.ARs  for  use  in  the  Ql'f-Post  R.MA 
Qperable  Unit. 

Shell  General  Comments  on  the  I  Ne  of  RCR.A  Permit  Conditions: 

Shell  has  commented  previously  on  the  .Army  proposal  of  chemical-specific 
AR.ARs  based  on  40  CFR  §  264.94(a)(2).  These  standards  in  this  section  are  the  same 
as  the  MCLs.  Shell  has  previously  set  forth  its  position  on  the  use  of  MCLs  at  the 
Arsenal  boundaries.  The  levels  in  40  CFR  §  2()4.94(a)^2)  are  intended  to  trigger 
corrective  action  at  RCRA  TSD  facilities.  Since  the  Arsenal  is  being  remediated 
pursuant  to  CERCLA.  we  do  not  believe  that  Section  264.94(a)(2)  can  be  a  potential 
AR.AR.  See  letter  from  Edward  J.  McGrath  to  Donald  L.  Campbell,  August  30.  1988. 

Response  to  Shell  General  Ci^mments  on  the  l.’se  of  RCR.A  Permit  Conditiims: 

While  the  Qn-Post  and  Qff-Post  RM.A  Qperable  Units  are  being  remediated 
pursuant  to  CERCL.A,  it  is  neverthelo.ss  proper  to  consider  as  potential  CERCLA 
cleanup  standards  all  regulation.s.  standards,  criteria  or  limitations  that  bear  a 
relationship  to  the  identified  chemical.s.  including  those  found  in  the  RCR.A  regulations. 
Thu.s.  RCRA  regulations  are  identified  as  potential  .ARARs  for  purposes  of  this 
appendix  in  order  to  ensure  that  they  will  be  taken  into  account  for  possible  future  use 
in  .setting  cleanup  levels,  irrespective  of  whether  such  regulation.s  are  ultimately  selected 
as  ARARs  for  use  in  the  Qff-Post  Qperable  Unit. 

Shell  General  Cf)mments  on  the  Use  of  National  Emi-^sif^n  Standards  fi^r  Hazardous  .Air 
Pollutants  (NESHAPSi: 

NESHAPS  are  source-specific  and  chemical-specific  air  emi.ssion  standards  which 
have  been  promulgated  under  the  Clean  .Air  .Act.  The  standards  arc  intended  to  he 
applied  to  emi.ssions  from  a  "stationary  source"  such  as  a  stack  in  a  particular  industry'. 

It  is  therefore  clearly  inappropriate  to  use  .NESH.APS  as  the  basis  AR.ARs  at  RM.A. 
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Chemical-specific  ARARs  have  been  listed  in  Appendix  H  for  any  compound 
beueved  to  be  present  in  the  air.  surface  water,  groundwater,  or  soil.  Potential  ARARs 
are  listed,  however,  for  compounds  for  which  there  is  unquestionable  proof  of  their 
presence.  For  example,  in  the  case  of  endrin  the  following  statement  is  made; 

[A]t  all  other  well.s,  duplicate  .samples  consistently  reproduced 

concentrations  le.ss  than  CRLs. 

Volume  I  at  3-101. 

A  similar  argument  could  be  made  for  tetrachloroethylene  and  trichloroethylene. 
See  Volume  I  at  3-81. 

Resptmse  to  Shell  Comments  on  the  1 ''^e  of  the  National  Fmi'^'^if'n  Standards  for 
Hazardous  Air  Pollutants: 

NESHAP’s  regulations  are  identified  in  this  context  in  order  to  ensure  full 
consideration  as  po.ssible  CERCL/\  cleanup  standards  all  regulations,  standards,  criteria 
or  limitations  that  bear  a  relationship  to  the  identified  chemicals,  including  those  found 
in  the  .N'ESHAP’s  regulations.  Thus.  NESIlAP’s  regulations  are  identified  as  potential 
AR.ARs  for  purposes  of  this  appendix  irrespective  of  whether  such  regulations  are  well- 
suited  or  ultimately  selected  as  Af^ARs  for  use  in  the  Off-Post  Operable  Unit. 

ARARs  will  be  selected  for  ail  chemicals  from  RMA  found  in  the  recent  past  in 
Off-Post  air.  surface  water,  groundwater,  soil  or  biota. 

B.  Sun  I  CniMK'vi -.Si-Kcinr  roMMKSTs  0\  -\i-PKsr)i\  H 

Shell  Comment‘d  fin  Aldrin: 

Pkoposkd  Gkolnowatkr  ARAR: 

Shell  disagrees  with  the  Army  propo.sal  of  0.003  ^ig/1  as  an  AR.AR,  which  is  the 
ambient  water  criterion  for  aldrin/dieldrin  in  navigable  waters  based  on  an  FDA 
tolerance  level  of  0.3  ppm  for  fish  times  an  application  factor  of  0.01.  40  C.F.R.  § 
129.100  {a)(3). 

Shell  also  disagrees  with  an  assumption  underlying  this  criterion.  Tliat 
a.ssumption  is  that  "there  is  no  demonstrated  'no  etfect  level'."  See  41  Fed.  Reg.  2,\.^S4 
(1976).  As  Shell  has  previously  e.xplained  in  comments,  developments  in  modelling  ,  such 
as  those  by  Sielken,  indicate  that  this  assumption  is  invalid.  In  adilition,  a  water  qualil) 
criterion  desiuned  to  provide  for  protection  of  aquatic  life  is  not  relevant  and 
appropriate.  The  criterion  was  intended  to  address  the  impact  of  bioaccumulation  in 
fish  and  their  food  sources  on  the  biological  transport  of  aldrin/dieldrin  to  birds  and  to 
mammals,  including  man.  41  Fed.  Reg.  23,584  (1976). 
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Furthermore,  aidrin  and  dieldrin  are  considered  by  the  Ff’A  CAG  to  be  an 
animal  carcinogen  and  a  suspected  human  carcinogen.  As  stated  in  previtrus  comments, 
numerous  carcinogenicity  tests  in  a  variety  of  animais  indicate  that  aidrin  ;ind  dieldrin 
promote  only  liver  tumors  and  the  tumors  develop  only  in  mice.  On  the  basis  of  this 
species-specitic  effect,  aidrin  and  dieldrin  are  impr('>perly  categorized  by  the  FPA  as 
animal  carcinoticns. 


PRorosKD  Si  rku  k  Wvitr  AR.AR: 


Shell  disagrees  with  the  Armv  proposal  of.'^.O  tig/l  as  an  ARAK.  Tlie  aiimiiic  life 
value  published  at  45  Fed.  Reg.  7<)525  is  mereiy  guid.mce.  and  does  not  constitute  an 
ambient  Water  Quality  Criterion.  Sec  45  J-ed.  Reg.  at  7‘).522  ("Tlie  aquiilic  life  criteria 
specify  both  ma.ximum  and  24-hour  average  values.  In  those  cases  where  there  were 
insutiicient  data  to  allow  the  derivation  of  a  criterion,  narrative  ilescriptions  of  apji.irent 
threshold  levels  tor  acute  and/or  chronic  elfeets  based  on  the  available  d;ila  are 
presented.  These  descriptions  are  intended  to  convey  a  sense  of  the  degree  of  toxicity 
of  the  pollutant  in  the  tibsenee  of  a  criterion  recommendation."). 


Shell  ouesiions  why  the  .Army  did  not  consider  the  Stale  surf.ice  water  standard 
for  Aidrin  ue,  I)  promuleated  pur'a.mt  to  the  Colorado  Water  Quality  Control  Act 
as  a  potential  AR.AR.  Seg  5  Colo.  Code  Reg.  !iiii2-S  .'.S.5(2)  h.ereinalier  referred  to  as 
"South  Platte  Oruanics  Standards"  (i'),S7). 


Response  to  Sh e jj. J,,' < my m ejit s_ .p n  .AK ! r m ; 


In  ti  is  appendix,  the  .Army  has  only  designated  pot.r.oal  ARARs  for  Aidrin. 
Whether  these  potential  .AR.ARs  merit  seiection  :•'  /\R,\Rs  will  be  determmeil  in  the 
context  of  the  Feasibility  Study/ lindangcrment  /Sssessment  Report  for  the  Ol'bPo't 
Operable  L'nit. 


Whale  the  .Army  understands  Sh.ell's  ('.\( j-relaied  concern as  explained  in  tlie 
Army's  response  to  Shell's  gener.d  comments,  reassessment  of  the  merits  of  the  C,ACi 
methodology  is  a  national  l.P.A  issue  that  must  be  resolved  bv  1  l’,\  in  the  first  inst.ince. 
If  FP.A  determines  to  modifv  the  C.AG  meth.odoloev  during  the  course  of  tlie  Off-Post 
R.M.A  RI/F‘S.  such  moditicationts)  will  be  applied  m  each  pcrim.ent  insi.mce  to  the 
substances  identified  ..creifi. 


Tlie  .Arn",  d  d  not  consider  tlie  South 
because  the  Stale  st.iinlard  is  not  more  stnr.e 
AR.'NRs  and  the  /\rmv  is  unable  to  determine 
whetiier  tlie  siami.ir,)  pmoer'y  proimiliMt 
statewide  prnhdmion  ol  Lmd  il-spos.ii  (w'nere 
or  .idopted  on  th,e  basis  of  hydr'i|o,-:e.  geoio-,;' 


Pl.itte  (Veames  Si.nul.irds  for  -Mdrin 
ent  th.an  itie  dc'ien.ited  potential  I  eder.n 
•  from  presentb  av.ni.dde  inlorm.ition 
cd  or  eoiild  el'cciive'v  tesidt  m  tlie 
the  stand. ird  is  not  of  neneral  .mpiii.  liviilv 
'C  or  o'lier  relevant  consider. ition- ). 
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Sbo!l  Comments  [^n  i'3^  Arvonic  and  (->)  Arvcric  triovidc: 


Aik  AKAK: 

SIk'II  disaj:rt.’cs  with  the  Army  propoNal  of  arsenic  conccntratii)ns  in  air  of  2.5 
me  sear  and  less  than  0.4  me  per  sear  bascii  on  40  CI-R  Section  ()I.l62(h)(  1)  and 
40  R  S  0 1. Io2( hit  1 ),  rc'pectiseis. 

Sliell  di'-aerees  sstth  the  .Arms  proposal  of  uncontrolled  arsenic  emissions  of  2.5 
me  per  sear  as  an  ,\R.\R.  1  he  Nation.d  1. mission  Standard  for  Inorganic  .Arsenic 
Emissions  from  ('il.iss  M.iniifactunne  ri.mts  is  neither  app!icalvle  nor  relcsant  and 
appropriate.  .See  40  Cl  R  ^  o  I. ’.(lO- I(i2i.i hj).  Siiell  disagrees  ssith  the  .Army  proposal  of 
0.4  me  per  sear  of  uruontrollc''  arsenic  emissuins  from  new  or  modified  glass  melting 
fiirn.iccs  as  an  .AR.AR,  iveause  the  N.ition.il  f 'mission  Standard  for  Inorganic  .Arsenic 
r.missiotis  from  ( il.iss  M.inufactanne  Plants  is  neither  applicable  nor  relesant  and 
appropriate  because  commerci.il  ar'cmc  is  not  used  in  any  renictliation  processes.  See 
40  {  1  R  ij  til.l(i0-lti2(b)(  1).  In  adiiiiion  to  other  difficulties  in  using  such  standards  as 
,AR.\Rs.  the  theoretical  arsenic  cttiosions  factor  is  espressed  as  the  amount  of  arsenic, 
expressed  in  gr.inis  per  kiloer.mi  of  .-..iss  un'iluccu'.  as  determinci!  on  a  materi;il  balance. 

Pk<  >i'i  ish)  (Ikoi  m)w  u  I  k  \I<  VR; 

Shell  acrccs  with  the  .Armx  propos.il  nf  the  MCI.  of  50  ug/l  as  an  .AR.AR.  The 
N.itioiial  .Acadenn  ot  Sciences  Drinking  VSatcr  Committee.  .N'A.S.  and  the  M'orUI  lleaitli 
Or jani/.iiion,  WIK),  h.ixe  prcp.ircd  rccoimnctidations  and  guidelines,  rc‘'pcc!i\c!>.  for 
inorganic  cont.iniinant  in  drii’Nine  water,  b.iscvl  upon  non-earcinogenie.  no  observed 
adverse  effects  Icxels  m  humans  with  considerations  for  a  margin  of  safety.  'Die  MCI.  is 
b.ised  upon  giiid.iiKc  from  ifiC'C  organi/.itions  aiu)  upon  reasonable  scientific  stmlies 
and  peer  rexirws  of  tfiese  studies. 

The  Slate  I  him. in  Health  siuiid  .n!  is  i!ie  same  as  the  Mf'L  and  is  therefore  not 
more  sifingenl  than  the  I'eder.il  si.md.ird. 

Shell  disagrees  with  the  .Armx  pti'pos.d  of  50  ag/I  .is  -in  AR.AI?  based  on  40  Cl  Is 
§  2')f, 04(a)(2)  for  ihe  reasons  set  lorth  aboxe. 

Sliell  dis.icrecs  wiih  the  .Armx-  proposal  of  22  ac/l  as  an  AR.\R.  Hie  atpaatie  life 
xaiue  piil’lishcd  .it  C  I  e'l.  lU-’C.  ’f'h'J.''  is  mcrelv  uuid.ince.  and  iloes  not  x'onstnute  an 
.\ADC. 


Phoisjsi  1)  Si  hi  \i  1  \N Ml  H  .\R  \K: 

S)’c!I  di'Ui.'rccs  with  tlte  projiosed  .Als ARs  for  lire  reasons  st.itcx!  above  regariimc 
our  soiK.'crns  wii.h  tfie  t'.\(i  mc'.iiodoiocx. 
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Re'^p(^nse  to  Shell  Comment  on  (3)  Arsenic  and  (4')  Arsenic  tri(nic!e: 

In  this  appendi.x.  the  Army  has  only  designated  potential  AR.ARs  for  Arsenic  and 
Arsenic  trioxide.  Whether  these  potential  .AR.ARs  merit  selection  as  ARARs  will  he 
determined  in  the  context  of  the  I'easihility  Siudy/Endangcrment  A.ssessment  Report  for 
the  Off-Post  Operable  Unit. 

The  Army  has  designated  the  NtSH.AP’s  standard  for  arsenic  as  a  potential 
ARAR  for  Arsenic  and  Arsenic  trioxide  because  it  warrants  consideration  as  a  possible 
guideline  for  use  in  controlling  Arsenic  emissions  during  the  course  of  remediation. 
Whether  this  standard  has  any  practical  application  in  the  context  of  the  cleanup  will  be 
determined  in  the  I'easihility  .Study/ IZiulangermcnt  A.ssessment  for  the  Off-Post  RM.A 
Operable  Unit. 

The  designation  of  .''0  ug/1  (40  C'.F.R.  §  2M.')4(a)(2))  as  a  potential  ,ARAR  for  a 
CT.Ii('I.A  cleanup  is  warranted  because  such  a  criterion  is  not  inconsistent  with 
(  liRULA.  the  .S'CP  and  lil’A  guidance  that  is  not  inconsistent  with  Cl:R('L.A  and  the 
NCP. 


.As  discussed  above.  Shell's  concerns  with  TAG  methodology  do  not  properly 
arise  in  this  context. 

The  balance  of  Shell's  comment  concerns  the  areas  of  its  agreement  with  the 
Army's  initial  determination  and  thus  requires  no  further  discussion  in  thi.i  context. 

h.  Shell  romments  on  nen/cne: 

PoTfSTlM.  GKot  snwxitK  AR.AR: 

Shell  di.sagrees  with  the  .Army  proposal  of  the  MCI,  of  4g/l  as  an  .AR.AR.  Tb.e 
hen/cfu;  NK'I,  is  based  on  C.AG  mc:bodo!<igy  and  is  ilicrcfore  unacceptable  for  the 
reasons  outlined  above  in  the  general  comments. 

Shell  ilisaerees  with  the  Army  [proposal  of  the  AWt.X'  of  ().(i  ug/1  as  an  .AR.AR, 
The  aijuaiic  life  \alue  published  in  45  I'cd.  Reg  T‘.G2()  is  merely  guidance,  and  does  not 
consiitutc  an  .AW(X'.  l  urthcrmore.  this  guidance  is  based  upon  C.AG  methodologies, 
and  therefore  unacceptable  for  the  reasons  outlined  abo\e  in  the  General  Comments, 

Pkois)si  I)  Si  ki  m  t  Wmi  H  AR  \R: 

Sl'.cil  disagrees  with  the  Army  proposal  of  ag/l  as  an  .AR.NR.  The  .Ai’uatic 

l.ife  value  puidished  at  45  I'ed.  Rest.  To.'/u  is  niereiv  guidance,  and  does  not  constitute 
an  ambient  Water  (>.iahtv  ('riierion. 
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Response  to  Shell  O^mments  on  Benzene: 

In  this  appendix,  the  Army  has  only  designated  potential  ARARs  for  Benzene. 
Whether  these  potential  ARARs  merit  selection  as  ARARs  will  be  determined  in  the 
context  of  the  Feasibility  Study/Endangerment  As.sessment  Report  for  the  Off-Post 
Operable  Unit. 

While  the  Army  understands  Shell's  CAG-related  concerns,  as  explained  in  the 
Army’s  response  to  Shell's  general  comments,  rea.ssessment  of  the  merits  of  the  CAG 
methodology  is  a  national  EPA  issue  that  must  be  resolved  hy  EPA  in  the  first  instance. 
If  EPA  determines  to  modify  the  CAG  methodology  during  the  course  of  the  Off-Post 
R.MA  RI/FS,  such  modification(s)  will  be  applied  in  each  relevant  instance  to  the 
substances  identified  herein. 

7.  Shell  Comments  (tn  Ctidmitim: 

PRopt)sK[)  GROLM)wm:R  AR  VR: 

Shell  agrees  with  the  Army  proposal  of  10  tig/1  as  an  AR.AR  for  the  rea.sons 
outlined  in  the  arsenic  comment. 

The  State  Human  Health  standard  is  the  same  as  and  is  based  on  the  MCL  and 
is  therefore  not  an  ARAR 

Shell  disagrees  with  the  Army  proposal  of  50  ag/1  as  an  .ARAR  based  upim 
40  C.l'.R.  2()4. 94(a)(2)  for  the  reasons  stated  tiboxe  in  the  discussion  of  RCR.\  permit 
conditions. 

Prois)m  i)  Si  Rtxo  WviiK  ARAR: 

Shell  tentatively  accepts  the  ,\rmy  proposal  of  the  AWQC  (Acjuatic  I.ife) 
standard  (m;Lx:  e  (1.05  [In  hardness))  -3.7.')  as  a  potential  AR.AR.  Shell  questions  why 
the  Army  did  not  consider  the  State  surface  water  standard  for  cadmium  (0.001  ag/1)  ns 
a  potential  ARAR.  See  discussion  of  .Ambient  Water  Quality  Criteria. 

For  reasons  stated  above  in  tlie  discussion  of  RCR.A  permit  condition.s.  Shell 
disagrees  with  40  (T'R  §  2(>4. 94(a)(2). 

J  ?  SLiPLl'  .’_S ’le !  lJ  'o  m  m  e  n  ts__o  n  _Ci  i  ijj’  ij  u  m ; 

In  this  ai’pendix.  the  .Army  has  only  desiunated  potential  .AR.ARs  for  Cadmium, 

W  hether  these  potential  .AR.ARs  merit  seiection  as  .AR.ARs  will  be  determined  in  the 
context  of  the  f  ca''ibilitv  Study/End.ineormcnt  .Assessment  for  the  Off-Post  Qpera.ble 
I, 'nit. 
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Shell’s  first,  second  and  fourth  comments  concern  its  tentative  agreement  with  the 
Army’s  initial  determination  for  Cadmium  and  thus  requires  no  further  discussion  in  this 
context. 

The  Army’s  designation  of  50  Mg/1  (40  C.F.R.  §  264.94(a)(2))  as  a  potential 
ARAR  for  a  CERCL-\  cleanup  is  warranted  because  such  a  criterion  is  not  inconsistent 
with  CERCLA,  the  NCP  and  EP.A  guidance  that  is  not  inconsistent  with  CERCLA  and 
the  NCP. 

The  Army  did  not  consider  the  State  surface  water  standard  for  Cadmium  to  be  a 
potential  ARAR  because  the  Army  is  unable  to  determine  from  presently  available 
information  whether  the  State  standard  was  properly  promulgated  or  could  effectively 
result  in  the  statewide  prohibition  of  land  disposal  (where  the  standard  is  not  of  general 
applicability  or  adopted  on  the  basis  of  hydrologic,  geologic  or  other  relevant 
considerations). 

12.  Shell  Comments  on  Carbon  Tetrachloride: 

Pkoposkd  Croindwmtr  ARAR: 

Shell  disagrees  with  the  Army  proposal  of  the  MCE  of  5  Mg/I  as  an  AR.AR.  The 
carbon  tetrachloride  MCE  is  based  on  CAG  methodology  and  is  therefore  unacceptable 
for  the  reasons  set  forth  above. 

Shell  also  disagrees  with  the  use  of  the  AWQC  of  4  Mg/1  as  an  AR.AR  for  carbon 
tetrachloride,  because  this  value  is  based  on  CAG  methodology,  and  is  therefore 
unacceptable  for  the  reasons  set  forth  abose. 

Proposki)  Si  ruck  WAtkr  ARAR; 

Shell  disagrees  with  the  Army  proposal  of  the  MCE  of  5  Mg/1  as  an  ARAR.  The 
carbon  tetrachloride  MCE  is  based  on  C.AG  mcthiulology.  and  is  therefore  unacceptable 
for  the  reasons  set  forth  above. 

Shell  disagrees  with  the  Army  proposal  of  52,200  Mg/I  as  an  ARAR.  The  aquatic 
life  vaiue  published  at  15  Fed.  Reg.  79527  is  merely  guidance,  and  does  not  constitute 
an  ambient  Water  Quality  Criterion. 


Response  to  .Shell  Comments  on  Carbon  Tetrachloride: 

In  this  appendix,  the  Army  has  only  liesignatcil  potential  AR.ARs  for  Carbon 
Tetrachloride.  Whether  these  potential  .AR.ARs  merit  selection  as  /\R,ARs  will  be 
determined  in  the  context  of  the  IT'asibility  .Siiuiy/Endangerment  .Assessment  Repi^rt  for 
the  Off-Post  (Operable  Unit. 


While  the  Army  understands  Shell’s  CAG-related  concerns,  as  explained  in  the 
Army’s  response  to  Shell’s  general  comments,  reassessment  of  the  merits  of  the  CAG 
methodology  is  a  national  EPA  issue  that  must  be  resolved  by  EPA  in  the  first  instance. 
If  EPA  determines  to  modify  the  CAG  methodology  during  the  course  of  the  Off-Post 
RMA  RI/FS,  such  modification(s)  will  be  applied  in  each  pertinent  instance  to  the 
substances  identified  herein. 

14.  Shell  Comments  on  Chlorinated  phenol: 

PRf)PosKD  SiRKAC'K  Watkr  ARAR: 

Shell  disagrees  with  the  Army  proposal  of  500.000  ^g/1  as  an  ARAR.  The 
aquatic  life  value  published  at  45  Fed.  Reg.  79329  is  merely  guidance,  and  does  not 
constitute  an  ambient  Water  Quality  Criterion. 

Response  to  Shell  Comments  on  Chlorinated  phen(d: 

In  this  appendix,  the  Army  ha.s  only  de^ignated  potential  AR.ARs  for  Chlorinated 
phenol.  Whether  the  e  potential  .ARARs  merit  selection  as  AR.ARs  will  be  determined 
in  the  context  of  the  Feasibility  Study/Endangcrment  A.s.se.ssment  Report  for  the  Off- 
Post  Operable  Unit. 

The  use  of  AWOC  as  potential  ARARs  is  warranted  because  such  a  criterion  is 
not  inconsistent  with  CERCLA,  the  .NCP  and  l;PA  guidance  not  inconsistent  with 
CERCL..\  and  the  NCP. 

15.  Shell  Comments  on  Chloroben/ene: 

PKoi>osKt)  GKoiM)w\n;R  ARAR: 

The  value  cited  by  the  .Army  is  incorrect.  The  human  health  .AWQC  for 
chlorobenzene,  as  reported  at  45  Fed.  Reg.  79327-2.S.  is  488  /rg/l.  This  value  has  been 
derived  from  non-refercnced  sources  for  the  protection  of  human  health.  The 
references  do  not  advise  the  reaiier  on  the  'oxicological  endpoints  considered  or  the 
assumptions  incorporated  in  performing  the  calculations  for  values  protective  of  human 
health.  Furthermore,  the  standard  attempts  to  protect  biota  in  surface  water,  which  may 
not  be  appropriate  for  uroundwater.  We  therefore  disaurec  with  the  proposed  .AR.AR  of 
448  ^g/l. 

Proidsci)  .Si  kk\(  k  Wmi  h  ARAR: 

Shell  disagrees  with  tfie  Army  proposal  of  251)  fig/l  as  an  .AR.AR.  The  aquatic 
life  value  published  at  45  Fed.  Reg.  7**237  is  merely  guidance,  and  does  not  constitute 
an  ambient  Water  finality  Criterion. 
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Response  to  Shell  Comments  on  Ch!orohenzene: 


In  this  appendLx,  the  Army  has  only  designated  potential  ARARs  for 
Chlorobenzene.  Whether  these  potential  ARARs  merit  selection  as  ARARs  will  be 
determined  in  the  context  of  the  Feasibility  Study/Endangerment  Assessment  Report  for 
the  Off-Post  Operable  Unit. 

The  human  health  AWQC  for  groundwater  (488  Mg/O  was  correct  and  thus  no 
change  was  nece.ssary  to  this  appendi.x. 

The  use  of  the  AWQC  as  potential  ARARs  is  warranted  because  such  a  criterion 
is  not  inconsistent  with  CERCLA,  the  NCP  and  EPA  guidance  not  inconsistent  with 
CERCLA.  and  the  NCP. 

1 6.  Shell  Comments  on  Chloroform: 

Proposkd  Gkoindvvatkr  ARAR: 

Shell  tentatively  accepts  the  MCL  of  100  ug/l  as  the  proposed  MCL.  The  MCL 
is  based  upon  the  median  range  of  chloroform  concentrations  in  U.S.  drinking  water 
pursuant  to  an  EPA  study. 

Shell  disagrees  with  the  Army  proposal  of  1.9  Mg/1  (10')  as  an  ARAR.  The 
aquatic  life  value  published  at  45  Fed.  Reg.  79330  is  merely  guidance,  and  does  not 
constitute  an  AWQC.  Furthermore,  the  AWQC  is  based  on  the  underlying  a.ssumption 
that  there  is  no  threshold  level  and  is  premi.scd  on  CAG  methodology. 

Re^pcm'^e  to  Shell  Comments  on  Chloroform: 

In  this  appendix,  the  Army  has  only  designated  potential  ARARs  for  Chloroform. 
Whether  these  potential  AR.ARs  merit  selection  as  ARARs  will  be  determ.ined  in  the 
context  of  the  Feasibility  Study/Endangerment  As.sessment  Report  for  the  Off-Post 
Operable  Unit. 

Shell’s  initial  comment  concerns  its  tentative  agreement  with  the  Army’s  initial 
determination  for  Chloroform  and  thus  requires  no  further  discussion  in  this  context. 

Shell’s  second  comment  concerns  the  appropriateness  of  the  AWQC  aquatic  life 
value  as  a  potential  AR.AR.  Use  of  such  guidance  as  a  potential  .AR.AR  is  not 
inconsistent  with  CERCLA,  the  NCP  and  EPA  guidance  not  inconsistent  with  CERCLA 
and  .  le  NCP. 

As  discussed  above.  Shell’s  concerns  with  C.AG  methodology  do  not  properly 
ari>e  in  this  context. 


17. 


p-Ch!orophcnvl  methvi  sidfide 


IS.  p-Chlornpheiivl  methvl  siilFone 

19.  p-Chlorophenvl  methvl  sulfoxide 
Proposed  Slreace  W.\te;r  AR4R: 

Shell  tentatively  accepts  the  Army  propo.sal  of  the  AWQC  standard  of  4,380  ng/1 
as  potential  ARAR  for  these  three  compounds. 

Response  to  Shell  Comments  on  p-Chlorophenvl  methvl  sulfide.  p-Chlorophenvl  sulhme 
and  p-Ch!(^rophenvl  methvl  sulfoxide: 

In  this  appendix,  the  Army  has  only  designated  potential  ARARs  for 
p-Chlorophenyl  methyl  sulfide,  p-Chlorophenyl  sulfone  and  p-Chlorophenyl  methyl 
sulfoxide.  Whether  these  potential  ARARs  merit  selection  as  ARARs  will  be 
determined  in  the  context  of  the  Feasibility  Study/Endangerment  A.ssessment  Report  for 
the  Off-Post  Operable  Unit. 

Shell’s  comment  concerning  its  tentative  acceptance  of  the  Army’s  initial 
determination  for  these  three  compounds  requires  no  further  discussion  in  this  context. 

20.  Shell  Comments  on  Chromium: 

Proposed  Gkoindwater  AR.4R; 

Shell  agrees  with  the  Army  proposal  of  the  MCL  of  50  rtg/I  as  an  ARAR  for  the 
reasons  outlined  in  the  arsenic  comment.  The  State  Muman  Health  standard  is  the 
same  as  and  is  based  on  the  .\1CL.  and  is  therefi>re  not  an  ARAR. 

Shell  disagrees  with  the  .Army  proposal  of  50  /rg/l  as  an  AR.AR  based  upon  40 
CFR  §  264.94(a)(2)  for  the  rea.sons  set  forth  above  for  the  reasons  stated  in  the 
discussion  of  RCRA  permit  conditions. 

Proposed  Sireace  Water  ARAR: 

Shell  tentatively  accepts  the  A\rmy  proposal  of  the  AW’OC  (.Aquatic  Life) 
standard  as  a  potential  .ARAR.  Shell  questions  why  the  .Army  did  not  consider  the  State 
surface  water  standards  for  C'r  111  (50  /xg/l)  ami  Cr  VI  (25  as  potential  AR.ARs. 

See  discussion  of  Ambient  W'ater  Oiiaiitv  Criteria. 

Shell  disagrees  with  the  Army  proposal  50  ue/1  as  an  , AR.AR  based  upon  40  CFR 
§  294.94(a)(2)  for  the  reasons  set  forth  above  for  the  reasons  stated  in  the  discussion  of 
RC.'RA  permit  condition. 


Response  to  Shell  Comments  on  Chromiiim: 


In  this  appendix,  the  Army  has  only  designated  potential  ARARs  for  Chromium. 
Whether  these  potential  ARARs  merit  .selection  as  ARARs  will  be  determined  in  the 
context  of  the  Feasibility  Study/Endangerment  A.s.sessment  Report  for  the  Off-Post 
Operable  Unit. 

Shell’s  comments  concern  it  agreement  with  and  tentative  acceptance  of  the 
Army’s  initial  determination  for  Chromium  and  thus  requires  no  further  discussion  in 
this  context. 

The  Army  did  not  consider  the  State  surface  water  standard  for  Chromium  III  to 
be  a  potential  ARAR  because  it  is  not  more  stringent  than  the  designated  potential 
Federal  ARARs  and  because  the  Army  is  unable  to  determine  from  presently  available 
information  whether  the  standard  was  properly  promulgated  or  could  effectively  result  in 
the  statewide  prohibitittn  of  land  disposal  (where  the  standard  is  not  of  general 
applicability  or  adopted  on  the  basis  of  hydrologic,  geologic  or  other  relevant 
considerations).  The  State  surface  water  standard  for  Chromium  VI  was  not  determined 
to  be  a  potential  ARAR  because  the  Army  is  unable  to  determine  from  presently 
available  information  whether  the  standard  was  properly  promulgated  or  could 
effectively  result  in  the  statewide  prohibition  of  land  disposal  (where  the  standard  is  not 
of  general  applicability  or  adopted  on  the  basis  of  hydrologic,  geologic  or  other  relevant 
considerations). 

The  designation  of  50  Mg/I  (-10  C.F.R.  §  264.94(a)(2))  as  a  potential  ARAR  for  a 
CERCLA  cleanup  is  not  inconsistent  with  CERCL.A,  the  NCP  and  EPA  guidance  that  is 
not  inconsistent  with  CERCLA  and  the  NCP. 

21.  Shell  Comments  on  Chromium  III: 


pROPosKD  GROLNDwm:^  AR.AR: 

Shell  disagrees  with  the  Army  propo.sal  of  the  AWQC  of  0.170  yg/l  as  an  ARAR 
based  upon  the  AWQC.  The  aquatic  life  value  published  at  45  Fed.  Reg.  79331  is 
merely  guidance  and  does  not  constitute  an  AWQC. 

Protoskd  Slrkace  Watkr  AR.AR: 

Shell  does  agree  with  the  Army's  proposed  .AR.ARs  for  surtace  water. 

Respon<^e  to  Shell  Comments  on  Chromium  HI: 

In  this  appendix,  the  Army  has  only  designated  potential  .AR.ARs  for 
Chromium  III.  Whether  these  potential  AR.ARs  merit  selection  as  AR.ARs  will  be 
determined  in  the  context  of  the  Feasibility  Study/Endangerment  Assessment  Report  for 
the  Off-Post  Operable  Unit. 
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Shell’s  initial  comment  concerns  the  appropriateness  of  the  AWQC  aquatic  life 
value  as  a  potential  ARAR  for  Chromium  III.  Use  of  such  guidance  is  warranted 
because  such  a  criterion  is  not  inconsistent  with  CERCLA,  the  .NCP  and  EPA  guidance 
not  inconsistent  with  CERCLA  and  the  NCP. 

Shell’s  second  comment  concerns  its  agreement  with  the  Army’s  proposed 
ARARs  for  surface  water  and  thus  requires  no  further  discussion  in  this  context. 

22.  Shell  Comments  on  Chromium  VI: 


Proposed  GROLSDWA'n;R  ARAR: 

Shell  disagrees  with  the  Army  proposal  of  the  AWQC  of  50  /ig/l  as  an  ARAR  for 
the  reasons  set  forth  above.  Shell  does  agree  with  the  MCL  as  a  groundwater 
ARAR/surface  groundwater  ARAR:  Shell  also  agrees  with  the  Army’s  proposed 
ARARs  for  surface  water  for  chromium  VI  for  the  reasons  set  forth  above.  See 
discussion  of  AWQC. 

Response  to  Shell  Comments  on  Chromium  VI: 

In  this  appendix,  the  .Army  has  only  designated  potential  ARARs  for 
Chromium  VI.  Whether  these  potential  .AR.ARs  merit  selection  as  ARARs  will  be 
determined  in  the  context  of  the  Feasibility  Study/Endangerment  Assessment  Report  for 
the  Off-Post  Operable  Unit. 

Shell’s  initial  comment  expresses  di.sagreement  with  the  appropriatene.ss  of  the 
AWQC  aquatic  life  value  as  a  potential  ARAR  for  Chromium  V'l.  Use  of  such 
guidance  to  designate  a  potential  ,-\R.AR  is  warranted  because  such  a  criterion  is  not 
inconsistent  with  CERCLA,  the  .NCP  and  EPA  guidance  not  inconsistent  with  CERCLrX 
and  the  .N’CP. 

The  remainder  of  Shell’s  comments  concern  its  agreement  with  the  Army’s  other 
designated  potential  ARARs  and  thus  requires  no  further  discussion  in  this  context. 

Shell  Comments  on  (23)  Copper  and  (’24)  Copper  .Sulfate 

Pkois)sed  Si  ri  ace  Wcper  AR.AR; 

Shell  disagrees  with  the  Army  proposal  of  1  ppm  for  potable  water  for  residues  of 
copper  based  upim  21  CFR  5  103.90  for  the  reasons  set  forth  above.  See  discussion  of 
TPFA. 
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Prof(WKd  GROiNDWA'n:R  ARAR: 

Shell  agrees  with  the  Army  in  not  selecting  the  State  Water  Quality  Standards  for 
Secondary  Drinking  Water  (1  mg/1)  and  Agricultural  (.2  mg/1)  uses  as  potential  ARARs. 
The  secondary  drinking  water  standard  is  premised  on  the  AWQC  for  human  health 
(1  mg/1)  which  is  based  upon  organoleptic  data.  Organoleptic  concerns  do  not  relate  to 
protection  of  public  health  and  environment  and  the  agricultural  value  is  not  based  on 
human  health  concerns. 

Proposkd  Slrkack  WATr;R  ARAR: 

Shell  tentatively  agrees  with  the  Army  proposal  of  the  AWQC  (Aquatic  Life) 
standard  as  a  potential  ARAR.  Shell  questions  why  the  Army  did  not  consider  the  State 
surface  water  standard  for  Copper  (25  Mg/1)  ns  a  potential  ARAR.  See  discussion  of 
Ambient  Water  Quality  Criteria. 

Response  to  Shell  Comments  on  f23’>  Copper  and  (24')  Copper  sulfate: 

In  this  appendix,  the  .Army  has  only  designated  potential  ARARs  for  Copper  and 
Copper  sulfate.  Whether  these  potential  AR.ARs  merit  selection  as  AR.ARs  will  be 
determined  in  the  context  of  the  Feasibility  Study/Endangerment  Assessment  Report  for 
the  Off-Post  Operable  Unit. 

The  Army’s  use  of  the  standaiu  '"or  residues  of  Copper  (21  C.F.R.  §  193.90)  as  a 
potential  ARAR  is  warranted  bec„u  c  such  a  criterion  is  not  inconsistent  with  CERCLA. 
the  .N'CP  and  EPA  guidance  not  inconsistent  with  CERCLA  and  the  NCP.  Whether 
such  standard  has  any  practical  utility  in  this  context  will  be  determ.ined  in  the 
Feasibility  Study/Endangerment  Asse.ssment  Report  for  the  Off-Post  Operable  Unit. 

The  balance  of  Shell's  comments  concern  its  agreement  and  tentative  agreement 
with  the  Army’s  initial  determination  for  Copper  and  Copper  sulfate  and  thus  requires 
no  further  discussion  in  this  context. 

The  State  surface  water  standard  for  Copper  was  not  determined  to  be  a 
potential  AR.AR  because  it  is  not  more  stringent  than  the  designated  potential  Federal 
ARARs  and  because  the  Army  is  unable  to  determine  from  presently  available 
information  whether  the  standard  was  properly  promulgated  or  could  effectively  result  in 
the  statewide  prohibition  of  land  disposal  (where  the  standard  is  ntn  of  general 
applicability  or  adopted  on  the  basis  of  hydrologic,  geologic  or  other  relevant 
considerations). 


I 
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25.  Shell  Comments  on  DDE: 


Proposkd  Grolndwatcr  ARAR: 

Shell  di.sagrees  that  the  AWQC  of  0.001  /ig/l  should  be  selected  a.s  an  ARAR 
based  on  40  CFR  120.101(a)(3)  for  the  rea.son.s  .set  forth  above  in  the  discussion  of 
AWQC. 

Propo.skd  Slrkace  Water  ARAR: 

Shell  disagrees  with  the  Army  propo.sal  of  1,050  Mg/1  tis  an  ARAR.  The  aquatic 
life  value  published  at  45  Fed.  Reg.  79331  is  merely  guidance,  and  does  not  constitute 
an  ambient  water  quality  criterion.  Shell  questions  why  the  Army  did  not  consider  the 
State  surface  water  standard  for  DDE  (.001  Mg/I)  ns  a  potential  ARAR.  See  South 
Platte  Organics  Standards. 

Response  to  Shell  Comments  on  DDE: 

In  this  appendix,  the  Army  has  only  designated  potential  ARARs  for  DDE. 
Whether  these  potential  ARARs  merit  selection  as  ARARs  will  be  determined  in  the 
context  of  the  Feasibility  Study/Endangerment  Assessment  Report  for  the  Off-Post 
Operable  Unit. 

Shell’s  comments  concern  its  disagreement  with  the  u.se  of  AWQC  for  DDE  as 
potential  ARARs.  Such  use  is  warranted  becau.se  these  criteria  are  not  inconsistent  with 
CERCL-\,  the  NCP  and  EPA  guidance  that  is  not  inconsistent  with  CERCLA  and  the 
NCR 


The  .Army  did  not  consider  the  South  Platte  Organics  Standard  for  DDE  to  be  a 
potential  AR.AR  because  the  State  standard  is  not  more  stringent  than  the  designated 
potential  Federal  ARARs  and  because  the  Army  is  unable  to  determine  from  presently 
available  information  whether  the  standard  was  properly  promulgated  or  could 
effectively  result  in  the  statewide  prohibition  of  land  disposal  (where  the  standard  is  not 
of  general  applicability  or  adopted  on  the  basis  of  hydrologic,  geologic  or  other  relevant 
considerations). 

26.  Shell  Comments  on  DDT: 

Proposed  (:RoiNDWA'n:R  .ARAR: 

For  the  reasons  set  forth  above.  Shell  disagrees  that  the  AWQC  of  0.0024  Mg/I 
should  be  selected  as  an  ARAR  based  on  40  CFR  §  129.101(a)(3). 
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Proposkd  SiRKACE  Water  ARAR: 


Shell  tentatively  accepts  the  Army  proposal  of  the  AWQC  (Aquatic  Life) 
standard  (24  hr:  0.0010  ixg/\  and  I.l  Mg/1  at  any  one  time)  as  a  potential  ARAR. 

Response  to  Shell  Comments  on  DDT: 

In  this  appendi.x.  the  Army  has  only  designated  potential  ARA.Rs  for  DDT. 
Whether  these  potential  ARARs  merit  .selection  as  ARARs  will  he  determined  in  the 
conte.xt  of  the  Feasibility  Study/Endangerment  .As.sessment  Report  for  the  Off-Post 
Operable  Unit. 

While  Shell  disagrees  with  the  u.se  of  .AWQC  for  DDT  as  a  potential  ARAR. 
such  use  is  warranted  because  such  criteria  are  not  inconsistent  with  CERCLA.  the  NCP 
or  EP.-\  guidance  that  is  not  inconsistent  with  CERCL.A  and  the  NCP. 

Slieli’s  comment  expre.ssing  its  tentative  acceptance  of  the  Army's  initial 
determination  with  respect  to  surface  water  requires  no  further  discussion  in  this  context. 

27.  Shell  Comments  on  l.2-Dibromo-?-cbloropropane: 

Biota  ARAR: 

Shell  di.sagrees  with  the  u.se  standards  for  food  products  under  the  Food  and 
Drug  Administration  regulations  because  the  .standards  are  neither  applicable  nor 
relevant  and  appropriate  to  the  remediation  of  R.MA. 

Response  to  Shell  Comments  on  1.2-Dibromo-.'^-chlornpropane: 

The  u.se  of  FDA  standards  as  an  aid  to  determining  cleanup  levels  is  warranted 
because  such  limitations  are  not  inconsistent  with  CERCLA.  the  NCP  and  EPA 
guidance  not  inconsistent  with  CERCLA  and  the  NCP.  Whether  such  standards  have 
any  practical  utility  in  this  context  will  be  determined  in  the  Feasibility 
Study/Endangerment  A.sses.sment  Report  for  the  Off-Post  Operable  Unit. 

2S.  Shell  Comments  on  p-Dichlorobenrone: 

Procoski)  oroindwatkr  ARAR: 

Shell  di.sagrees  with  the  use  of  .MCLGs  as  the  basis  of  potential  ARARs  for  the 
reasons  set  forth  above. 

Shell  disagrees  with  the  .Armv  proposal  of  400  Mg/1  as  an  AR.AR.  The  AWQC  is 
not  aujusted  lor  consumption  or  drinxing  water  only,  but  includes  con^'iimption  of 
acjuatic  organisms  as  well. 


Pkdposkd  si  RKACK  w.m:R  ARAR; 


Shell  disagrees  with  the  use  of  MCLGs  as  the  basis  of  potential  ARARs  for  the 
reasons  set  forth  above. 

Shell  disagrees  with  the  Army  proposal  KiT)  Mg/1  as  an  ARAR.  llie  Aciuatic  Life 
value  published  at  45  Fed.  Reg.  is  merely  guidance,  and  does  not  constitute  an 

AWOC. 

Response  to  Shell  Comments  on  p-Dichloroben7ene: 

In  this  appendix,  the  Army  has  only  designated  potential  ARARs  for  p- 
Dichlorobenzene.  Whether  these  potential  ARARs  merit  selection  as  ARARs  will  be 
determined  in  the  context  of  the  Feasibility  Study/Fndangerment  As.sossment  Report  for 
the  Off-Post  0[)erahle  Unit. 

Tlie  use  of  MCLGs  or  AWOC  as  potential  ARARs  is  warranted  because  such 
criteria  are  not  inconsistent  with  CERCLA.  the  .NCP  and  EPA  guidance  not  inconsistent 
with  CERCLA  and  the  NCP. 

IS.  Shell  Comments  on  1.2-Dichloroethane: 

Procoskd  ORotMJwviKR  AR.AR: 

Shell  disagrees  with  the  Army  proposal  of  the  MCL  of  5  Mg/1  as  an  .AR.AR.  This 
.MCL  is  driven  by  CAG  methodology,  and  therefore,  for  the  reasons  set  forth  above,  is 
unacceptable  to  Shell. 

ProI’OSKI)  StRKACK  WATKR  AR.AR: 

Shell  rejects  the  .Army  proposal  of  0.5  Mg/1  based  on  40  CFR  Ul.filfa)  for  the 
reasons  set  forth  above. 

Response  to  Shell  Comments  on  1.2-Dich!oroothane: 

In  this  appendi.x,  the  .Army  has  only  designated  potential  AR.ARs  for  1.2- 
Dichloroethane.  Whether  these  potential  .ARARs  merit  selection  as  AR.XRs  will  be 
determined  ii:  the  conte.xt  of  the  Feasibility  Siudy/Findangerment  .A.vsessment  Report. 

While  the  Army  understands  Shell's  C.AG-related  concerns,  as  explained  in  the 
Army's  response  to  Shell's  general  comments,  reassessment  of  the  merits  of  the  C.AG 
methodology  is  a  national  EP.A  issue  that  must  be  resolved  by  EP.A  in  the  first  instance. 
If  EP.A  determines  to  modify  the  CAG  methodology  during  the  course  of  the  Off-Post 
R.MA  Rl/I  S,  such  modification's;  wiil  be  applied  in  eacii  pertinent  instance  to  liie 
substances  identified  herein. 


Proposfd  Gkoindwvi'kr  AR-AR: 


Shcl!  disagrees  uith  the  Army  proposal  of  the  MCL  of  7  jug/1  as  an  ARAI^.  This 
MCL  is  driven  by  CAG  methodology  and  is  therefore,  fi)r  the  reasons  set  forth  alKne. 
unacceptable  to  Shell.  Shell  di.Nagrees  with  the  use  of  values  based  on  MC'LGs  and 
AWQC  as  potential  ARARs. 

Prois)ski)  SiRKvc  K  WvrrR  ARAR: 

Shell  disagrees  with  the  .Armv  prono\al  of  lI.oOO  ug/1  as  an  ARAR.  Tlie  aijuanc 
life  value  publiNhed  at  45  Fed.  Reu.  is  merely  guidance,  and  does  not  constitute 

an  .WVQf'.  Shell  disagrees  wuh  the  u.se  of  values  based  on  MCl.Gs  as  potentiai  'uri.ice 
water  Ais.ARs  for  the  reasons  set  forth  above. 

Respon--c  'o  Shell  rontmens  on  l.l-f^ich!ort>eth\lenc: 

In  this  titnv.'ndix.  the  .Armv  has  only  designated  potential  AR.ARs  for  1.1- 
Dichloroethylene.  Whether  these  potential  .\R.\Rs  merit  selection  as  AR.ARs  will  I'c 
determined  in  tlie  context  I'f  Ilie  F'easibility  Study /lind.ingerment  .Assessment  Report  tor 
the  Gff-i’ost  Opertible  Unit. 

While  the  .Army  uruiersttinds  Shell's  C.AG-rciated  concerns,  as  explained  in  the 
.Arnw's  response  to  .Shell's  genertil  comments,  reassessment  of  the  merits  of  the  CAG 
rncthodoioity  is  a  national  Fl’.A  issue  that  must  be  resolved  by  Fl’A  in  the  first  inst...nce. 
If  Fl’.\  determines  to  moiinV  tlie  C,\G  methodology  during  the  course  of  the  nff-l’ost 
R.MA  RI/'I  S.  such  modification(s)  will  be  applied  in  each  pertinent  instance  to  the 
substances  idcntiiied  herein. 

Fhe  use  of  t'’e  .W-'t.'C  atr.mtA’  life  value  as  a  potential  ARAR  is  warranted 
because  sucli  a  criterion  is  not  inconsistent  with  CFRCLA.  the  NCI’  and  1  I’.A  giiuhiiice 
not  inconsisicnt  with  CFIU  LA  and  the  NCP. 

52.  Shed  Cii;o'”e'ns  on  1.2-l~>'c'dofoct!iyiene: 

ProisisH)  (Jroimiwmir  \R\R: 


Slieil  di'acrees  with  tl’.e  .\rmv  propo'.il  ot  7  (ig/ 1  as  a  potentia.l  ARAR  based 
,;pon  the  M(  F.  Shell  da-arrees  wi;!-  the  .\rmv  proposal  of  the  ,\\\(.'('  ol  0.5  jo.’  1  i’..vei! 
;p.  .n  .AW',)('.  ri'.e  ois  tor  this  reieetiori  is  that  tins  value  is  luised  upon  ('A(i 
;ielho;io!o_y,  .ind  ih.e  value  is  tlieretore  nnaeeepta'oie  for  the  reasons  set  forth  .ibovc. 
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Pkoi'oski)  SiRK^cK  Waikr  AFiAR: 


F'or  the  reasons  stated  above  in  the  discussion  of  AWQC  Shell  disagrees  with  the 
Army  proposal  of  7  ^ig/l  based  on  52  Ted.  Reg.  25716  (19S7)  as  a  potential  AR.-XR. 

For  the  reasons  stated  above  in  the  diss'ussion  of  C.AG.  Shell  also  disagrees  with 
the  Army  proposal  as  17  mg/I  and  (Lv  Mg/I  at  (K)')  risk  level  as  potential :.-\R.ARs. 

Shell  disagrees  with  the  Army  proposal  of  11,600  Mg/1  as  an  ARAR.  Tlie  atiuatic 
life  value  published  at  45  Fed.  Reg.  79352  is  ntereiv  guidance,  and  docs  not  constitute 
an  AWQC. 

f^esp<mse  to  Shell  Comments  (m  1.2-nichlor(HMhylene: 

In  this  appendix,  the  Army  has  only  designated  potential  ,ARARs  for  1.2- 
nichlorocthvlene.  Whether  these  potential  AR.ARs  merit  selection  as  ARARs  will  be 
determined  in  the  context  of  the  Feasibility  Siudy/l'ndtmgerment  .A.ssessment  Report  for 
tl'.e  OlY-Post  Operable  l.’nit. 

As  discussed  tibove.  .ShcH’s  concerns  with  the  C\G  methodology  do  not  properly 
arise  in  this  context. 

The  U'C  of  .\WOr  as  poicnti.il  ,\RARs  is  warranted  because  such  criteria  are 
not  incon'isieni  with  CFRCLA.  the  NCR  and  F.PA  guidance  not  inconsistent  with 
(•i;i-.Cl.A  and  the  .N('P. 

e •  Shell  C'oTvmcn ; ;^_o n__I T e IslLill t 

I’koiosi  I)  (iKot  sowxii  H  ARAR: 

Shell  disagrees  witli  the  .Army  proposal  of  0.12  ug/l  bascil  on  40  CT'R  ij 
129. 100(a)(3)  as  an  ARAR  for  reasons  set  forth  aboxe  in  the  comments  on  aIJrin.  Site!! 
al'O  disagrees  with  the  Army  [uopiKai  of  the  .AW(.)('  of  0,1?  ngd  at  (10')  risk  level  ;is  a 
potential  /\R.\R  for  reasons  set  forth  above  in  the  discussion  of  ('.ACi. 

Proisisii)  ,Siki\<k  NNxiik  ARAR: 

Sliell  tetitativelv  aeeetMs  the  .Armx-  pror'o'uls  of  O.f'Op)  mc/I  for  a  24-hour  axer.i  :e 
.okI  2  5  Mg/I  at  .ION  one  time  h.ised  on  .\\\(3C  {  \i;u.itic  late)  stano.ird  as  a  poier.ti.il 
ARAR, 

Shell  dis.uirees  with  the  Arnr.  propus. i|  of  1)^1  ug/l  at  IC'  risk  lexel  based  on 
.\\\  ()('  for  die  eonsiimption  of  drirkin-!  w.iter  am:  aijuatic  life  for  die  reasons  set  hudi 
above.  See  iliseu'sion  ot  l.i’.A  ('.AG  metl;odoloe\. 
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Response  to  Shel!  Comments  (^n  Dicldn'n: 


In  this  appendix,  the  Army  has  oniy  designated  potential  ARARs  for  Dieldrin. 
Whether  these  potential  ARARs  merit  selection  as  ARARs  will  be  determined  in  the 
context  of  the  Feasibility  Sludy/Fndangerment  Assessment  Report  for  the  Off-Post 
Operable  L’nit. 

Tne  Army  disagrees  with  Shell's  comments  on  the  use  of  40  C.F.R. 

L  10<)fa)(3)  as  a  potential  ARAR  for  the  same  reasons  set  forth  above  in  the 
response  to  Shell's  comments  on  aidrin. 

As  discussed  above,  Sheil's  concerns  about  the  CAG  melhoiiology  do  not  properly 
arise  in  this  context. 

Shell's  comment  expressing  its  tentative  acceptance  of  the  .Army's  initial 
determination  with  respect  to  surface  water  requires  no  further  discussion  in  this  context. 

37.  Shell  Com'^ents  on  Fndrin: 


PkoposH)  (Ikoi  ndwxhk  .AKAR: 

Shell  tigrees  with  the  Army  proposal  of  0.2  i;g/l  as  an  .AR.AR  based  on  40  CFR  § 


Shell  di'agrees  w  ith  tl'.e  .Army  proposal  of  0.2  ug/1  as  an  .AR.AR  based  on  40 
CI'R  §  2(i4.94(;i)(2)  for  the  reasons  set  forth  in  the  discussion  of  RCR.A  permit 
conditions. 

Sliell  di'tr.trees  witlt  th.e  .Army  proposal  of  1  ;ig/l  btised  on  AWOC  for  reasons  set 
forth  above  for  the  reasons  set  fortii  in  the  discussion  of  .AWQC. 

Pkoisish)  Si  Hy\t  y  Wsuk  \I<AK: 

Shell  tentatixeiv  ttccepls  the  Army  prc'jmsal  of  the  .AWQC'  (.Aquatic  Fife) 
sttiruiard  (24  hr;  .l)n23  ag/l;  max;  .037  wg/l)  as  a  [)otential  AR.AR.  Shell  agrees  with  the 
/\rmy  in  not  mciiuiini;  the  State  surface  water  ^tatuiani  for  endrin  (.004  <ig/I)  as  a 
potential  .AR.AR  Iieeau'-e  it  is  not  more  stringent  than  the  .\WQC'.  See  discttssiim  of 
Ambient  W.uer  (Ju.iiitv  C’.'iteria. 

Hioi  x  Vis  Mf: 

Shell  reiects  the  .Armv  proposal  of  zero  tolerance  for  residues  of  endrin  in 
.'inricuitarai  products  for  the  reasons  ^ct  forth  in  the  discussion  of  FPA  and  FF)A  tictitin 
level  tolerances. 
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Response  to  Shell  Comments  on  Endrin: 

In  this  appendix,  the  Army  has  only  designated  potential  ARARs  for  Endrin. 
Whether  these  potential  ARARs  merit  .selection  as  ARARs  will  be  determined  in  the 
context  of  the  Feasibility  Study/Endangerment  A.s.se.s.smcnt  Report  for  the  Off-Post 
Operable  Unit. 

While  the  .Armv  understands  Shell’s  CAG-related  concerns,  as  explained  in  the 
Army's  response  to  Shell's  general  comment.s.  rea.s.ses.sment  of  the  merits  of  the  CAG 
methodology  is  a  national  EPA  i.ssue  that  must  be  re.solved  by  EPA  in  the  first  instance. 
If  EP.A  determines  to  modify  the  CAG  methodology  during  the  course  of  the  Off-Post 
R.\IA  RI/FS.  such  modificalionts)  will  he  ap[ilied  in  each  pertinent  instance  to  the 
substances  identified  herein. 

Shell’s  disagreements  with  the  use  of  RCRA  regulations  and  AWQC  as  potential 
AR.XRs  are  addressed  res[>cc;ivcly  in  the  responses  to  Shell’s  general  comments  on 
RCRA  permit  conditions  and  AWQC. 

Shell’s  comment.s  expressing  it-,  tentative  acceptance  of  the  Army’s  initial 
determination  of  ('.F.R.  §  141.12  and  the  aquatic  life  standard  as  potential  .ARARs 
require  no  furilier  diNCus>ion  in  this  context. 

•' •  S.h e!l  Comments  nn  E th\ IfKm-'cne : 

Pkoisiski)  (Jkoi  sdwvuk  .AR.AK; 

Shell  disagrees  with  the  .Army  propoNa!  of  1.400  ^g/1  as  :m  AR.AR.  This  value 
huN  been  derived  from  non-referenced  sources  for  the  protection  of  luiman  health.  The 
references  do  not  ailsise  the  reader  on  the  toxicological  endpoints  considered  or  the 
;l'.^umptio^s  incorporated  in  performing  the  calcuhitions  for  values  protective  of  human 
health.  Furthermore,  considerations  which  arc  protective  of  biota  in  surface. 

Pkoposki)  .Si  Kr  \<  k  \\'MrK  AKAR; 

Shell  ilisagrecs  with  the  .Army  proposals  of  1.4()()  frg/l  ^g/T  based  on 

AWtX'  as  an  .AR.AK  for  reasons  set  forth  ainne. 

P.CIf.' ie ' e  to  S hell  f ’omnx'nts  on  F thsllv • 

In  this  tippendix.  the  .Army  has  onlv  iIcNienated  potentitil  AR.\Rs  for 
Ft:;;. Iben/ene.  Wliether  tlie^e  ixitenti.il  .M\,\R^  merit  selection  as  .AR.ARs  will  be 
determined  in  tlie  context  of  the  Feasibility  Study/ Eiulangernicnr  .AssesMnent  Report  for 
the  Off-Post  (Operable  Unit. 

U’hile  tlie  .Armv  uiuler'-t.inds  Sliell’s  ('.AG-related  concern-.,  as  e\;ilained  in  the 
.ArmCs  re-'jion'e  to  Sheir>  general  comments,  reassessment  of  the  merit.s  of  the  C.-\(} 
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methodology  is  a  national  EPA  issue  that  must  be  resolved  by  EPA  in  the  first  instance. 
If  E*  .\  determines  to  modify-  the  CAG  methodology  during  the  course  of  the  Off-Post 
RMA  Rl/FS,  such  modification(s)  will  be  applied  in  each  pertinent  instance  to  the 
substances  identified  herein. 

39.  Shell  Comments  on  Fluoride: 

PROPfXSKD  Groindwatkr  ARARt 

Shell  tentatively  agrees  with  the  Armv  proposal  of  the  MCL  of  4,000  m‘4/1  us  an 
ARAR. 

Shell  rejects  the  Army  proposal  of  4.000  /ig/1  based  on  40  CFR  141.50(b)  as  a 
potential  ARAR  for  the  reasons  .set  forth  above  in  the  di.scussion  of  MCLGS. 

PROPt)SKn  SI  RKVCK  WAITR  ARAR: 

Shell  rejects  the  .Army  proposal  of  4,000  ug/1  based  on  40  CFR  §  141.50(b)  as  a 
potential  ARAR  for  the  rea.sons  set  forth  above  in  the  discu.ssion  of  AWQC. 

Response  to  Shell  Comments  on  FUioride: 

In  this  appendix,  the  .Army  has  only  designated  potential  ARARs  for  Fluoride. 
Whether  these  potential  ARARs  merit  selection  as  AR.ARs  will  be  determined  in  the 
context  of  the  Feasibility  Study/Endangerment  A.s.sessment  Report  for  the  Off-Post 
Operable  Unit. 

Shell's  comments  expressing  its  tentative  agreement  with  the  .Army's  initial 
determination  for  l-'luoride  requires  no  further  discussion  in  this  context. 

41.  Shell  Comments  tm  l  ead: 

Aik  ARAR: 

Shell  questions  why  the  .Army  did  not  consider  the  State  regulations  for  the 
control  of  Hazardous  Air  Pollutants  regarding  lead  as  a  potential  .AR.AR.  See  5  Colo. 
Code  Reg.  1001-10  p.  52. 

Proi-oski)  (iRoiNmNvti  R  ARAR: 

Shell  tentatively  supports  the  .MCL  of  50  as  a  potential  .AR.AR  for  the 
reasons  outlined  in  the  arsenic  comment. 

Sh.el!  ilisacrees  with  the  .Army  proposal  of  50  ;ig/l  as  an  ,AR.\K  based  upon  40 
CFR  §  2()4.94(a)(2)  as  an  .AR.AR  for  the  reasons  set  forth  above  in  tlie  RCR.A 
discussion.  Shell  aKo  disagrees  with  tlie  Army  proposal  of  the  .AW()C  of  50  p;g/ 1  as  an 
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ARAR.  The  Aquatic  Life  Value  published  at  45  Fed.  Reg.  79336  is  merely  guidance, 
and  does  not  constitute  an  AWQC.  Furthermore,  this  puidance  is  more  stringent  than 
the  MCL. 


Proposkd  SiRFACE  W.ATrrR  ARAR: 

Shell  tentatively  accepts  the  Army  propo.sal  of  the  AWQC  (Aquatic  Life) 
standard  (24  hr:  e(2.35  [In  (hardne.ss)]  -9.48];  ma.x:  e(1.22  [In  hardne.ss)]  -0.47)  as  an 
ARAR. 

Shell  disagrees  vrith  the  Army  proposal  of  50  trg/1  ba-sed  on  40  CFR  264.94(a)(2) 
as  an  AR.-\R  for  the  reasons  set  forth  above  in  the  RCRA  di.scussion. 

Response  to  Shell  Comments  on  Lead: 

In  this  appendi.x,  the  .Army  has  only  designated  iiotcntial  ARARs  for  Lead. 
Whether  these  potential  AR.ARs  merit  selection  as  ARARs  will  be  determined  in  the 
context  of  the  Feasibility  Study/Endangermcnt  A,ssessmcnt  Report  for  the  Off-Post 
Operable  Unit. 

TTie  Army  did  not  consider  the  lead  standard  in  the  CDII  regulations  for  the 
Control  of  Hazardous  Air  Pollutants  because  this  standard  is  not  more  stringent  than  the 
potential  Federal  ARARs. 

TTie  Army  disagrees  with  Shell's  position  on  the  designation  of  RCR.A 
requirements  as  potential  AR.ARs  for  the  rca.sons  set  forth  above  in  response  to  Shell’s 
general  comment  on  RCRA  permit  conditions. 

Tlie  use  of  the  AWQC  as  potential  .AR.ARs  is  warranted  because  such  criteria 
are  not  inconsistent  with  CERCL.A,  the  NCP  and  EPA  guidance  not  inconsistent  with 
CERCLA  and  the  .NCP. 

Shell's  comments  expressing  its  tentative  acceptance  of  the  Army's  initial 
groundwater  and  surface  water  determinations  requires  no  further  discu.ssion  in  this 
context. 

Shell  Comments  on  (44)  Mercuric  chloride  and  f-^5')  Mercurx': 

Air  ARAR; 

Shell  disagrees  with  the  .Army  proposal  of  emissions  values  based  on  40  CFR 
61. .'2  and  (b)  as  .AR.ARs  for  the  reasons  set  forth  above  in  the  discussion  of  NESHAPs. 
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Proposed  GROLNDWA-n:R  ARAR: 


Shell  agrees  with  the  Army  proposal  of  the  MCL  of  2  Mg/I  as  an  ARAR  for  the 
reasons  outlined  in  the  arsenic  comments. 

Shell  disagrees  with  the  Army  proposal  of  144  ng/1  based  on  45  Fed.  Reg.  79336- 
79337  as  an  ARAR  for  the  rea.sons  set  forth  in  the  discu.ssion  of  AWQC. 

Proposed  Si  rkace  Wait.r  ARAR: 

Shell  tentatively  accepts  the  Army  propo.sal  of  the  AWQC  (Aquatic  Life) 
standard  (24  hr:  .00057  Mg/1;  max  .0017  Mg/1)  as  an  ARAR. 

Shell  di.sagrees  with  the  Army  propo.sal  of  144  ng/1  ba.sed  on  45  Fed.  Reg.  79336- 
79337  as  an  ARAR  for  the  rea.sons  set  forth  above  in  the  AWQC  discussion. 

Shell  disagrees  with  the  Army  proposal  of  2  Mg/I  ba.sed  on  40  CFR  §  264.94(a)(2) 
as  an  ARAR  for  the  rea.sons  .set  forth  above  in  the  RCRA  discussion. 

Response  to  Shell  Comments  on  (44)  Mercuric  chloride  and  (451  Mercury': 

In  this  appendix,  the  Army  has  only  designated  potential  ARARs  for  Mercuric^ 
chloride  and  Mercury.  Whether  these  potential  ARARs  merit  selection  as  ARARs  will 
be  determined  in  the  context  of  the  Feasibility  Study/Endangerment  As.se.ssment  Report 
for  the  Off-Post  Operable  Unit. 

The  Army  declines  to  adopt  Shell’s  opposition  to  the  use  of  emissions  values  as 
potential  ARARs  for  the  rea.sons  .set  forth  above  in  response  to  Shell’s  general 
comments  on  NESHAPs. 

The  Army  declines  to  adopt  Shell’s  opposition  to  the  use  of  144  ng/1  (45  Fed. 

Reg.  79336-79337)  as  a  potential  ARAR  for  the  reasons  set  forth  above  in  re.spon.se  to 
Shell’s  general  comments  on  AWQC. 

The  Army  declines  to  adopt  Sheil’s  opposition  to  the  use  of  2  Mg/1  (40  C.F.R. 

§  264.94(a)(2))  as  a  potential  AR.AR  for  the  reasons  set  forth  above  in  response  to 
Shell’s  general  comments  on  RCRA  permit  conditions. 

The  balance  of  Shell's  comments  concern  its  agreement  or  tentative  acceptance  of 
the  /-Xrmy's  designation  of  potential  ARARs  and  thus  requires  no  further  discussion  in 
this  context. 
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46.  Shell  Comments  on  Nitrate: 

Proposkd  Grocndwaitr  ARAR: 

Shell  tentatively  agrees  that  the  MCL  (10,000  /ig/I)  for  this  chemical  based  on 
40  C.F.R.  §  141.11(b)  should  be  treated  as  an  ARAR. 

ScRFACE  Wattir  ARAR: 

Shell  agrees  with  the  Army  in  not  selecting  the  State  surface  water  standard  for 
nitrates  (10,000  ng/1)  as  a  potential  ARAR  becau.se  it  is  the  same  as  the  corresponding 
Federal  AWQC  (1976)  and  therefore  is  not  more  stringent.  See  discu.ssion  of  Ambient 
Water  Quality  Criteria. 

Response  to  Shell  Comments  on  Nitrate: 

In  this  appendix,  the  Army  has  only  designated  potential  ARARs  for  Nitrate. 
Whether  these  potential  ARARs  merit  .selection  as  ARARs  will  be  determined  in  the 
context  of  the  Feasibility  Study/Endangerment  A.s.se.s.sment  Report  for  the  Off-Post 
Operable  Unit. 

Shell’s  comments  expre.ssing  tentative  agreement  and  agreement  with  the  Army's 
initial  groundwater  and  surface  water  determinations  requires  no  further  discu.ssion  in 
this  context. 

6 1 .  Shell  Comments  on  p.  p-TT)F.: 

Proposed  Surface  Wat>;r  .ARAR: 

Shell  disagrees  svith  the  Army  propo.sal  of  0.6  ;ig/I,  based  on  45  Fed.  Reg.  79331. 
as  an  ARAR  for  the  reasons  set  forth  above  in  the  discu.ssion  of  AWQC. 

Response  to  Shell  Comments  on  p.  p-TDF: 

In  this  appendix,  the  Army  has  only  designated  potential  ARARs  for  p,  p-TDE. 
Whether  these  potential  ARARs  merit  selection  as  .ARARs  will  be  determined  in  the 
context  of  the  Feasibility  Study/Endangerment  A.s.sos.sment  Report  for  the  Off-Post 
Operable  Unit. 

The  Army  declines  to  adopt  Shell’s  opposition  to  the  use  of  0.6  (Ug/1  (45  Fed. 

Reg.  79331)  as  a  potential  .AR.AR  for  the  reasons  set  forth  above  in  response  to  Shell’s 
general  comments  on  AWQC. 
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62.  Shell  Comments  on  Tetrachlorohenzene: 


Proposed  Groundwater  ARAR: 

Shell  disagrees  with  the  Army  proposal  of  38  /ig/1  based  on  45  Fed.  Reg.  79327 
as  an  ARAR  for  the  reasons  set  forth  above  in  the  discussion  of  AWQC. 

Proposed  Surface  Water  ARAR: 

Shell  disagrees  with  the  Army  proposals  of  38  Mg/l  and  250  Mg/1  based  on  45 
Fed.  Reg.  79327  as  ARARs  for  the  reasons  set  forth  above. 

Response  to  Shell  Comments  on  Tetrachloroben/ene: 

In  this  appendix,  the  Army  has  only  designated  potential  ARARs  for 
Tetrachlorobenzene.  Whether  these  potential  ARARs  merit  selection  as  ARARs  will  be 
determined  in  the  context  of  the  Feasibility  Study/Endangerment  A.ssessment  Report  for 
the  Off-Post  Operable  Unit. 

The  Army  declines  to  adopt  Shell’s  opposition  to  the  use  of  38  Mg/1  or  250Mg/l 
(45  Fed.  Reg.  79327)  as  potential  ARARs  for  the  reasons  set  forth  in  re.sponse  to  Shell's 
general  comments  on  AW’QC. 

64.  1.1.2.2-Tetrachloroethvlene: 

Proposed  Groundwater  ARAR: 

Shell  disagrees  with  the  Army  proposal  of  8  Mg/1  (10’)  based  on  45  Fed.  Reg. 
79341  as  an  .AR.AR  for  the  reasons  set  forth  above. 

Proposed  Surface  Wm.R  ARAR: 

Shell  disagrees  with  the  Army  proposals  of  S  Mg/1  (10')  based  on  45  Fed.  Reg. 
79341  as  an  ARAR  for  the  reasons  set  forth  above. 

Response  to  Shell  Comments  on  1.1.2.2-Tetrac'hl(^roethvlene: 

In  this  appendix,  the  Army  has  only  designated  potential  AR.XRs  for 
l,1.2.2-Tetrach!oroethyienc.  Whether  these  potential  .AR.ARs  merit  selection  as  AR.ARs 
will  be  determined  in  the  context  of  the  Feasibility  Study/Endangerment  Assessment 
Report  fttr  the  Off-Post  Operable  Unit. 

The  Army  declines  to  adopt  Shell’s  opposition  to  the  use  of  8  Mg/1  (-15  Fed. 

Reg.  79341)  as  potential  ARARs  for  the  reasons  set  forth  above  in  response  to  Shell's 
general  comments  on  aXW'OC. 
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65.  Shell  Comments  on  Toluene: 


Propixseo  Gr(ilndwa7tr  ARAR: 

Shell  disagree.s  with  the  Army  proposal  of  14,300  ^g/l  based  on  45  Fed.  Reg. 
79340  (1980)  as  an  ARAR  for  the  reasons  set  forth  above  in  the  discu.ssion  of  AWQCs. 

Proposed  Slreace  Waitr  ARAR: 

Shell  disagrees  with  the  Army  proposals  of  14,300  Mg/1  and  17,500  Mg/I  as 
AR.ARs  based  on  45  Fed.  Reg.  79340  (1980)  for  the  reasons  set  forth  above  in  the 
di.scussion  of  AWQC. 

Response  to  Shell  Comments  on  Tokiene: 

In  this  appendix,  the  Army  has  only  designated  potential  ARARs  for  Toluene. 
Whether  these  potential  .ARARs  merit  selection  as  ARARs  will  be  determined  in  the 
context  of  the  Feasibility  Study/Endangerment  Assessment  Report  for  the  Off-Post 
Operable  Unit. 

The  Army  declines  to  adopt  Shell’s  opposition  to  the  use  of  14,300  and  17,500 
Mg/1  (45  Fed.  Reg.  79340)  as  potential  .AR.Alis  for  the  reasons  set  forth  above  in 
response  to  SheU's  general  comments  on  AWOC. 

66.  Shell  Comments  on  l.l.l-Trichhiroethane: 

Proposed  GRotNDw\r>:R  ARAR: 

Shell  disagree.s  with  the  .Army  proposal  of  200  Mg/1  based  on  40  CFR  §  141.50  as 
an  ARAR  for  the  reasons  set  forth  above  in  the  discussion  of  .\ICLGs. 

Propo.sed  Si  REACE  \VA'n:R  ARAR: 

Shell  disagrees  that  the  MCL  for  this  chemical  should  be  selected  as  an  ARAR 
because  it  is  driven  by  CAG  methodology. 

Re'^ponse  to  Shell  Comments  on  1.1.1-Trichloroethane: 

In  this  appendix,  the  .Army  has  only  designated  potential  AR.ARs  for  1,1,1- 
Trichloroethane.  Whether  these  potential  AR.ARs  merit  selection  as  ARARs  will  be  . 
determined  in  the  context  of  the  Feasi!')ility  Study/Endangerment  .A.ssessment  Report  for 
the  Off-Post  Operable  L'nit. 

The  Army  declines  to  adopt  Shell’s  opposition  to  200  Mg/1  (40  C.F.R.  §  141.50)  as 
a  potential  .ARAR  for  the  rea.sons  set  forth  ai)ove  in  response  to  Shell's  general 
comments  on  .MCLGs. 
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WTiile  the  Army  understands  Shell’s  CAG-related  concerns,  as  explained  in  the 
Army’s  response  to  Shell’s  general  comments,  reassessment  of  the  merits  of  the  CAG 
methodology  is  a  national  EPA  issue  that  must  be  resolved  by  EPA  in  the  first  instance. 
If  EPA  determines  to  modify  the  CAG  methodology  during  the  course  of  the  Off-Post 
RMA  RI/FS.  such  modification(s)  will  be  applied  in  each  pertinent  instance  to  the 
substances  identified  herein. 

67.  Shell  Comments  on  Trichloroethylene: 


Proposed  Groltsdw.xter  ARAR: 

Shell  disagrees  with  the  Army  proposal  of  5  Mg/I  based  on  40  CFR  §  141.61(a)  as 
an  .ARAR  for  the  reasons  set  forth  above  in  the  discussions  of  C.AG  methodology  and 
proposed  standard.s. 

Shell  disagrees  with  the  Army  proposal  of  27  ug/l  (10')  based  on  45  Fed.  Reg. 
79341  as  an  ARAR  for  the  reasons  .set  forth  above  in  the  discussion  of  CAG. 

Proposed  Surface  Water  AR.AR: 

Shell  disagrees  with  the  Army  proposals  or  45,000  ug/l  and  27  Mg/I  (10’)  based 
on  45  Fed.  Reg.  79341  as  .AR.\Rs  for  the  rea.son.s  set  forth  above  in  the  discu.ssion  of 
CAG. 

Response  to  Shell  Comments  on  Trichloroethylene: 

In  this  appendix,  the  Army  has  only  designated  potential  ARARs  for 
Trichloroethylene.  Whether  these  potential  ARARs  m.erit  selection  as  AR.ARs  will  be 
determined  in  the  context  of  the  Feasibility  Study/Endangerment  Assessment  Report  for 
the  Off-Post  Operable  Unit. 

While  the  Army  understands  Shell's  CAG-related  concerns,  as  explained  in  the 
Army’s  response  to  Shell’s  general  comments,  rea,sses.sment  of  the  merits  of  the  CAG 
methodology  is  a  national  EPA  is.sue  that  must  be  resolved  by  EPA  in  the  first  instance. 
If  EPA  determines  to  modify  the  C.-\G  methodology  during  the  course  of  the  Off-Post 
R.M.A  RI/FS,  such  modification(s)  will  be  applied  in  each  pertinent  instance  to  the 
substances  identified  herein. 


H-70 


V  r 

i 


68.  Shell  Comments  on  Xylene 
Proposkd  GROLNOvv'A-n:R  ARAR: 

Shell  di.sagrees  with  the  Army  proposal  of  a  narrative  standard  based  40  CFR  § 
ISO.  1025(c)  as  a  potential  ARAR  for  the  reasons  set  forth  above  in  the  discu.ssion  of 
TPCRAC. 

Propo.skd  StRKACi;  VVatcr  ARAR: 

Shell  disagrees  with  Army  proposal  of  a  narrative  standard  based  on  40  CFR  § 
ISO.  1025(c)  as  a  potential  ARAR  for  the  reasons  set  forth  above  in  the  discu.ssion  of 
TPCRAC. 

Response  to  Shell  Comments  on  Xvlene: 

In  this  appendix,  the  Army  has  only  designated  potential  ARARs  for  Xylene. 
Whether  these  potential  ARARs  merit  selection  as  ARARs  will  be  determined  in  the 
context  of  the  Feasibility  Study/Endangerment  Assessment  Report  for  the  Off-Post 
I  Operable  Unit. 

The  Army  declines  to  adopt  Shell’s  position  because  the  designation  of  40  C.F.R. 
§  180.1025(c)  as  a  potential  AR.AR  is  not  inconsistent  with  CERCLA,  the  NCP  and 
EPA  guidance  not  inconsistent  with  CERCLA  and  the  iNCP. 

Shell  Comments  on  ('601  Zinc  and  (701  Zinc  Oxide: 

PRf)POSKD  StRFACK  WATltR  AR.-\R: 

Shell  tentatively  agrees  with  the  .Army  proposal  of  the  AWQC  (Aquatic  Life) 
standard  (24  hr:  47  Mg/h  rnax:  e(0.83  [In  hardnc.ss)]  -1.90)  as  a  potential  AR.AR. 

Response  to  Shell  Comments  on  (60')  Zinc  and  170)  Zinc  Oxide: 

In  this  appendix,  the  Army  has  only  designated  potential  ARARs  for  Zinc  and 
Zinc  Oxide.  Whether  these  potential  ARARs  merit  selection  as  AR.ARs  will  be 
d'^termined  in  the  context  of  the  Feasibility  Study/Endangerment  Assessment  Report  for 
the  Off-Post  Operable  Unit. 

Shell’s  comments  expressing  tentative  agreement  with  the  Army’s  initial 
determination  of  potential  ARARs  for  Zinc  and  Zinc  Oxide  in  surface  water  requires  no 
further  discussion  in  this  context. 
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C.  ShKU,  MlSCKIlANKOfS  CoMMKVTS  ON  ApPFNniX  H 


Shell  Miscellanenus  Comment  No.  1: 

AppendLx  H,  page  iii,  second  paragraph  -  Change  "criterium"  in  the  fourth  line  to 
"criterion." 

Response  to  Shell’s  Ntiscellanenus  Comment  No.  1: 

The  requested  change  has  been  made. 

Shell  Miscellaneous  Comment  No,  2: 

Appendix  H,  page  iv,  second  paragraph  -  Is  the  reference  to  "this  volume"  in  the 
second  .sentence  an  error? 

Response  to  Shell’s  Miscellaneous  Comment  N'o.  2: 

The  reference  has  been  changed  to  "this  appendix"  for  greater  clarity. 

Shell  .Miscellaneous  Comment  No.  3: 

Appendix  H,  page  iv,  fourth  paragraph  -  The  last  line  should  be  corrected  to 
refer  to  Section  121(d)  of  CERCLA,  42  U.^C.  §  9621(d),  since  the  selection  process 
may  include  waiver  under  Section  121(d)(4).  See,  for  example,  the  last  sentence  in 
paragraph  16.59  of  the  RI/FS  Process  Document. 

Response  to  Shell’s  Miscellaneous  Comment  No. 

The  requested  change  has  been  made  for  greater  clarity. 

Shell  Miscellaneous  Comment  N'o.  4: 

Appendix  M,  page  viii  -  the  first  word  should  be  "levels,"  not  "limits." 

Response  to  Shell's  Miscellaneous  Comment  N'o.  4: 

The  requested  change  has  been  made. 

Shell  Miscellaneous  Comment  No.  5: 

Appendix  II,  page  iii,  .second  paragraph  -  Change  "CDH"  in  the  fifth  line  to  "the 
State,"  since  it  is  the  State  that  is  to  identify  State  ARARs  under  Section 
121(d)(2)(A)(ii)  of  CEF.CL-V 
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Response  to  Shell’s  Ntiscellaneoiis  Cc^mmcnt  No.  5: 

The  requested  change  has  been  made. 

Shell  Miscellaneous  Comment  No,  6: 

Appendix  H,  page  ix.  second  paragraph  -  Change  "work"  in  the  first  line  to 
"worker.” 

Resptmse  to  Shell’s  Miscellaneous  Comment  N'o.  6: 

Tlie  requested  change  has  been  made. 

Shell  Miscellaneous  Comment  No,  7: 

Shell  supports  the  Army’s  decision  to  address  worker  protection  standards 
separately  from  the  AR.AR  selection  process.  As  we  have  commented  in  the  past.  Shell 
supports  the  application  of  worker  protection  standards,  but  believes  that  those 
standards  should  not  be  confused  with  .ARARs. 

Response  to  Sliell’-^  Miscellaneous  Comment  N’o,  7: 

Shell’s  agreement  with  the  Army  on  this  matter  requires  no  further  discussion  in 
this  context. 


COLORADO  ARAR  COMMF.NTS 


Colorado  Comment  No.  26: 

Appendix  H,  page  vi.  The  text  should  include  5  CCR  1001-2  through  5  CCR 
1001-10  as  potential  air  .-\RARs. 

Response  to  Colorado  Comment  No,  26: 

The  Army  is  unable  to  determine  from  presently  available  information  whether 
any  of  these  standards  were  properly  promulgated  and  generally  applicable  and  thus 
none  of  the  reterenced  regulations  have  been  identified  at  this  time  as  potential  State 
ARARs.  In  order  tor  the  Amr.'  to  determine  whether  the  referenced  standards  quaiifv 
as  potential  ARARs,  the  State  is  requested  to  provide  to  counsel  for  the  Army; 

(a)  Specific  citations  to  the  genertdiy  referenced  State  air  standards; 

(b)  Proof  of  promulgation  of  the  referenced  State  air  standards  (including 
opportunity  lor  notice  and  comment  by  the  public)  with  a  brief  description  of  the 
promulgation  process  followed  by  the  State; 


/ 
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(c)  Copies  of  pertinent  rulemakings  nr  preambles  to  the  regulations: 

(d)  Copies  of  all  relevant  Colorado  Attorney  General  Ojiinions  interpreting 
these  regulations  and  any  relevant  Colorado  Department  of  Health  guidance  documents; 

(e)  Copies  of  any  relevant  judicial  or  administrative  determinations; 

(0  A  description  of  all  relevant  circumstances  for  each  inst;ince  uhere  the 
State  has  similarly  construed  or  applied  these  air  regulations  for  sites  in  Colorado;  and 

tg)  Any  other  documents  that  the  Sitite  l)elie\es  support  its  position  that  tlie 
referenced  Sttite  air  regulations  qualify  as  State  ARARs  for  the  CCRC'l.A  cleanup  of 
the  OtY-Post  R.MA  Gperable  I’nit  because  these  regulations  constitute  promulg.ited. 
genertilly  applicable  Sttite  standards,  reqtiirements.  citeria  or  limitations  under  a  State 
ei'iviionmental  or  facility  suiug  law  that  is  more  stringctit  than  tiny  icdcral  statitiards. 
retjuirements.  criteria  or  limitations. 

Colorado  Comment  N'n.  27; 

Appemii.x  II.  ptige  vi.  The  text  should  include  tlie  following  potential 
grotindwtuer  AR.ARs: 


•  Colorado  Htisic  Standanls  for  Groundwater.  5  CCR  Section  3.11.0  et  scg.  (in 

fitir'i^altif  Tables  I.  3.  and  }). 

'  ('olorado  Basic  StantlariK  tmd  Metliodologies.  CCR  lOOTS.  Section  .'^.1.0  ct  seq. 
(in  jKirticuitir  Section  ,'.1.1 1), 


Bili p>'Kwc  ;o  Colo r ;.;_dp_^"p j pi meiit  N'o.  23 : 


Ttie  Army  is  untible  to  tleierminc  from  presently  availtible  informtilion  whether 
tiny  of  these  siaruitirds  were  properly  promul-.-tited  or  cotiK!  effeciiwly  result  in  the 
st.iiewide  prohibition  of  hind  disposal  of  hti/tirdous  subst.inccs,  pollutants  or 
contaminanis  (where  the  Sttue  st.mdtirds  tire  not  of  general  applieabihiv  or  tuiojMcd  bv 
form.td  metins.  or  where  tlie  Sitite  st.irulards  were  not  .idojned  on  the  b.isis  of  Indroloeic. 
eeoloeic  or  oilier  rc!c\titu  coiisidertitions).  In  order  for  the  .Armv  to  deier:;iine  wliethcr 
tlie  reterenecd  'taiida-ds  qualifv  as  I'oietitiai  Si.ite  .\K.\Rs,  the  State  is  requested  to 
proside  to  counsel  tor  tlie  ,\rmv: 


(a)  Specifie  eittiiions  to  (lie  generallv  referenced  ground-.'.. iter  standards; 


(by  Proof  of  proniidetitiori  of  the  refereneed 
(ineiudine  opportumt',  lor  notice  and  comment  bv  the 
tile  promuie.ition  pmec's  foiiti-xed  bv  tlie  St.ite; 


.dale  groundw titer  stand. irds 
public)  with  ,1  brief  description 
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(c)  Copies  of  pertinent  rulemakings  or  preambles  to  the  regulations; 

(d)  Copies  of  all  relevant  Colorado  Attorney  General  Opinions  interpreting 
these  regulations  and  any  relevant  Colorado  Department  of  Health  guidance  documents; 

(e)  Copies  of  any  relevant  jutli-ial  or  administrative  determinations; 

(f)  A  description  of  all  relevant  circumstances  for  each  instance  where  the 
State  has  similarly  construed  or  applied  these  groundwater  regulations  for  sites  in 
Colorado;  and 

(g)  Any  (Mher  documents  that  the  State  believes  support  its  position  that  the 
referenced  State  erounduater  regulations  (pialify  as  State  ARARs  for  the  CliRCLA 
cleanup  of  the  Otf-Rost  R\IA  Operable  L’nit  because  the  regulations  constitute 
promulgated,  genertilly  applicable  State  standaols.  retjuirements.  criteria  or  limitations 
under  a  State  environmental  or  facilitv  sitine  law  that  is  more  stringent  than  any  federal 
standards,  reirairements.  criteria  or  limitations. 

Cidorado  ComtTtent  No.  2S : 

Appendix  H,  page  viii.  C'ontrary  to  the  statement  in  the  text,  the  State  has 
identified  pronailgtited  chemic.il  sisocific  ,\R ARs  for  R.MA  on  sever. il  occasions.  In 
p.iriicui.ir,  ilie  Si.ite  idcntitied  .AR.ARs  on  J.imi.irv  ii,  10, s7.  March  7,  I'fS”,  and  most 
recently  on  July  IS.  10, ss.  The  .A.’'my  h.is  corisivtently  ignored  all  promulgated  State 
st.itutes  and  regul.itions.  This  p. .icf.ee  is  inconostem  uith  L'.S.  lil’A  ticta'ns  at  C'olorado 
(T:R(T„A  sites  and  is  not  cotiMsient  \sith  Section  Idl(d)  of  ('I:R{T..A.  To  the  t  .tent  the 
Slate  prornuig.ited  stand. irds  are  more  stringent  thtrn  the  federal  st.mvlards.  the  State 
standards  must  be  met.  .Attacliment  1  cont.uns  State  idenlificd  chemical-specific 
statuiards  f,.\R/\Rs). 

Resp(>'v-e  It LfjJ h g f . ; d o  C b i 'o -g n t_ N' Oj_y : 

Although  the  Sitite  has  identified  on  each  of  the  refereneed  ocettsions  sttindards 
thtit  it  characterizes  as  Si.itc  \IC\R'.  th.e  Suite  has  f.iiled,  to  il.ite.  to  meet  its  hutden 
under  42  L'.S.f'.  tj  0()2  l(d)(2)(  \)(ii)  and  ((')  to  shou  that  these  st.ind.irds  warrant 
treatiiient  tis  potenti.il  Si.ite  .ARARs.  Th.e  .Army  is  unalde  to  detertmne  from  presomK 
axtuTable  informtilion  whether  these  st.ind.irds  were  properlv  prom.ulg.ited  nr  could 
cllcctivcly  result  in  the  statewide  p.ohd'ition  of  l.md  lii'pos.d  {•.'.here  the  s!,m.\;:d  is  not 
ot  general  applicahilny  or  tidopted  on  tlie  ba-is  ot  h\i!rologic.  geoiog.ic  or  oih.cr  relev.ir.t 
eonsiderations). 

L'ntil  such  time  tis  the  Si.ite  pnmdcs  to  counvel  for  the  .Arrnv  sufficient 
informtition  to  establish  that  the  State  st.indards  merit  consideration  as  potential 
AR.ARs,  the  Army  will  not  irctit  them  as  suc.h. 
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COLORAnO  ATTACHMFNT  1 


STATE  IDENTIFICATION  OF  ADDITIONAL 
CHEMICAI^SPECIFIC  ARARs 
FOR  OFF-POST  OPERAHI  E  I  NIT  AT  RMA 


REFERENCE 

(1)  Colorado  Basic  Standards  for  Groundwater,  5  CCR  1002-8,  Section  3.11.0 — 3.11.9 
(in  particular  Table.s  1,  2,  and  3). 

(2)  Colorado  Basic  Standards  and  .Methodologies,  5  CCR  1002-8,  Section 
3.1.0 — 3.1.20  (in  particular  Section  3.1.11). 

(3)  I'ederal  Safe  Drinking  Water  .Act  (in  particular  Maximum  Contaminant  Level 
Goals- -.MCLGn). 

(4)  Federal  Safe  Drinking  Water  Act  (in  particular  Maximum  contaminant 
Levels--.MCLs). 

{>)  Federai  Cletin  Water  Act  (in  particular  Water  Quality  Criteria  for  Protection  of 
Human  1  leaith). 

Water  Quality  Standard 
(Reference) 


Chtimlcal 

Ahhrexiation 

all  values  in  ui 

.Akirin 

Al.DRN 

0(2)  0.000074(5) 

Arsenic 

AS 

-‘^0(1)  .^0(4) 

Ben/ene 

Ct.Ilo 

0(3)  5(4) 

Carhiin  tetrachloride 

CCL4 

0(3)  .-(4) 

Ci'.'or’tie 

n. 

2.'^0.iK)n( ! ) 

(  hloroivn/ene 

CLCofi.^ 

o(.r) 

CIK  L' 

.I'H.') 

Ci'.inrojihenv  kner:'.;,  1  sulfide 

CPMS 

0(2) 

(  n!i)!-o|'i;e:i;.l:iieth-.i  suifone 

cl’Mso: 

0(2) 

C:dorn;;!:cn>!med:>i  •uif.-xidc 

(  PMSO 

0(2) 

H-7(> 


Chemical 

Abbreviation 

Water  Quality  Standard 
(Reference) 
all  values  in  uc/l 

Chromium 

CR 

50(1)  1.2(3)*  50(4) 

Copp^  r 

CU 

200(1)  1300(3)* 

Dibromochioropropane 

DBCP 

0(2)  0(3) 

Dichlorobenzenes 

CL2BZ 

75(3)  74(4) 

Dichlorodiphenyiethane 

PPDDE 

0(2) 

Dichlorodiphenylirichloroethane 

PPDDT 

0(2) 

l,l-Dichl()roethane 

ilDCLE 

0(2) 

1,2-Dichloroethane 

12DCLE 

0(3)  5(4) 

l,2-Dichi()roethylene 

12DCE 

0(2) 

2,4-DichIorophenoxyacetic  acid 

24D 

7(3)  100(4) 

Dicyclopentadicne 

DCPD 

0(2) 

Dicldrin 

DLDRN 

0(2)  0.000071(5) 

Diisopropylmctliyl  phosphonate 

DIMP 

0(2) 

Dimcthylmethylphosphate 

DMMP 

0(2) 

Dithiane 

DITH 

0(2) 

Hndrin 

ENDRN 

0.2(1)  0.2(4) 

nihylbenzene 

ETCbllS 

0(2)  6S0(3)* 

Fluoride 

F 

4000(1)  4000(4) 

Iron 

FE 

300(1) 

Isodrin 

ISODR 

0(2) 

Lead 

PB 

50(1)  20(3)*  50(4) 

Mercury 

IIG 

2(1)  2(-i) 

Methylene  chloride 

CH2CI2 

0(2) 

Nitrite 

NIT 

l(K)0(l) 

Nitrate 

10,000(1)  10,000(4) 

O.xathiane 

OXAL 

0(2) 

pll 

PI  I 

6.5-S.5(l) 

Sulfate 

S04 

2.>(),000(1) 
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VV'ater  Quality  Standard 
(Reference) 


Chemical 

Abbreviation 

all  values  in 

Tetrachloroethylene 

TCLEE 

0(2)  0(3)* 

Toluene 

MEC6H5 

0(2)  2000(3)* 

Trichloroethylene 

TRCLE 

0(3)  5(4) 

All  Unknowns 

UNK- 

0(2) 

All  Other  Organic  Compounds 

0(2) 

Xylenes 

XYLEN 

0(2) 

Zinc 

ZN 

500(1) 

•  Proposed  Ma.ximum  Contaminant  Level  Goals 


Response  to  Colorado  Attachment  1: 

Tlie  State  should  be  aware  that  the  information  provided  in  Colorado 
Attachment  I  is  not  helpful  in  aiding  the  Army  to  determine  the  existence  of  any 
potential  State  ARARs. 

The  Army  is  unable  to  determine  from  presently  available  information  whether 
any  of  these  State  standards  were  properly  promulgated  or  could  effectively  result  in  the 
statewide  prohibition  of  land  disposal  of  hazardous  substances,  pollutants  or 
contaminants  (where  the  State  standards  are  not  of  general  applicaib.'lity  or  adopted  by 
formal  means,  or  where  the  State  standards  were  not  adopted  on  the  basis  of  hydrologic, 
geologic  or  other  relevant  considerations).  In  order  for  the  Army  to  determine  whether 
the  referenced  standards  qualify  as  potential  State  ARARs,  the  State  is  requested  to 
provide  to  counsel  for  the  Army: 

(a)  Specific  citations  to  the  generally  referenced  groundv  ater  standards; 

(b)  Proof  of  promulgation  of  the  referenced  State  groundwater  standards 
(including  opportunity  for  notice  and  comment  by  the  public)  with  a  imief  description  of 
the  promulgation  process  followed  by  the  State; 

(c)  Copies  of  pertinent  rulemakings  or  preambles  to  the  regulations; 

(d)  Copies  of  all  relevant  Colorado  Attorney  General  Opinions  interpreting 
these  regulations  and  any  relevant  Colorado  Department  of  Health  guidance  documents; 
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(e)  Copies  of  any  relevant  judicial  or  administrative  determinations; 

(0  A  description  of  all  relevant  circumstances  for  each  instance  where  the 
State  has  similarly  construed  or  applied  these  groundwater  regulations  for  sites  in 
Colorado;  and 

(g)  Any  other  documents  that  the  State  believes  support  its  position  that  the 
referenced  State  groundwater  regulations  qualify  as  State  ARARs  for  the  CIIRCLA 
cleanup  of  the  Off-Post  RMA  Operable  Unit  because  the  regulations  constitute 
promulgated,  generally  applicable  State  standards,  requirements,  criteria  or  limitations 
under  a  State  environmental  or  facility  siting  law  that  is  more  stringent  than  any  federal 
standards,  requirements,  criteria  or  limitations. 
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ANALYTICAL  RESULTS  OF  OFFPOST  CONTAMINATION  ASSESSMENT 
REPORTS,  DISTRIBUTION  MAPS 
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Figure  1-5 

Prepared  for: 

ORGANOSULFUR  COMPOUNDS  ASSESSMENT  RMA 

U.S.  Army  Program  Manager's  Office 
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Figure  1-6 

Prepared  for: 

ORGANOSULFUR  COMPOUNDS  ASSESSMENT  RMA 

U.S.  Army  Program  Manager’s  Office 

OFFPOST  SECOND  QUARTER  SAMPLING  OF  WELLS 

For  Rocky  Mountain  Arsenal 

SCLPCE:  ESE,  1937 

Aberdeen  Proving  Ground,  Maryland 
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Figure  1-7 
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APPENDIX  J 

COMMENTS  AND  RESPONSES  TO  THE  OFFPOST  OPERABLE  UNIT  REMEDIAL  INVESTIGATION 
AND  CHEMICAL  SPECIFIC  APPLICABLE  OR  RELEVANT  AND  APPROPRIATE  REQUIREMENTS. 
DRAFT  FINAL  REPORT  (VERSION  2-1),  AUGUST  1988 


The  Task  39  Offpost  Operable  Unit  Remedial  Investigation  and  Chemical 
Specific  Applicable  or  Relevant  and  Appropriate  Requirements  Draft  Final 
Report  was  distributed  on  September  30.  1988  to  all  Organizations  and  the 
State  (OAS).  Comments  were  received  from  the  Colorado  Department  of  health 
on  November  3.  1988:  the  U-S-  Environmental  Protection  Agency  o  "ovember 
I't.  1983:  Shell  Oil  Company  on  .November  lu  ,  1983:  Holme.  Roberts  £.  Owen  on 
riovember  1'4.  1938;  .and  the  U-S.  Fish  and  Wildlife  Service  on  NOv  .‘mber  la, 
1983.  All  w-rltten  comments  ,ind  formal  responses  are  Incorporated  in  the 
following  appendix- 


UMTED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 

REGION  Vm 

999  18th  STREET  -  SUTTE  500 
DENVER.  COLORADO  80202-2405 


He£:  8HWM-SR 


NOV  I  4  .'cj," 

Mr.  Donald  L.  Campbell, 

Deputy  Program  Manager 
Office  of  the  Program  Manager 
Rocky  Mountain  Arsenal 
ATTN:  AMXRM-TO 

Commerce  City,  Colorado  60022-2180 


Oear  Mr.  Campbell: 


He:  Rocky  Mountain  Arsenal,  (RMA), 
Offpost  Operable  -  Unit  Remedial 
Investigation  and  Chemical  Speclfi 
Applicable  or  Relevant  and 
Appropriate  Requirements  Draft 
Final  Report,  August,  i988. 


c 


We 

enclcsed 


have  reviewed  the  above  re 
comments.  Please  contact 


ferenced  report  and  have  the 
rr.e  at  (  303  )  :93-)S23,  if  there 


are  quest 


sns  on  this  matter. 


enclosure 


Sincerely  yours, 

— 'ji 

Ccnnail/ Mears 


EPA  Coordinator 

for  .Rocky  Mountain  Arsenal  Cleanup 


Thomas  F.  Looby,  CDK 
-avid  Shelton,  CDH 
Patricia  Eohm ,  CAGG 
Lt.  Col.  Scott  ?.  Isaacson 
r-s  Kahn,  ^heil  Cil  Company 

--ncahl.  Shell  Oil  Comoan v 
-aVid  ^noerson.  Department  of  J-ustioa 


RESPONSES  TO  EPA  COMMENTS  ON 
REMEDIAL  INVESTIGATION  FOR  OFFPOST  OPERABLE  UNIT 

December  1 3 .  19S8 


CCMM£NI 

I.  Page  3-56,  Aldrin  and  isodrln,  observed  at  concentrations  exceeding 
CRLs .  were  not  addressed  here,  but  were  addressed  in  the  endangerment 
asses.siiien  i .  Why.' 

R£SECNS£ 

Aldrin  and  isodrin  were  not  detected  offpost  in  the  Spring  and  Summer  1987 
sampling  quarters-  The  remedial  investigation  (RI)  focused  on  these  two 
quarters  because  they  were  by  far  the  most  comprehensive  sampling  events 
conducted  at  the  time  the  report  was  prepared-  However,  aldrin  was  detected 
sporadically  at  low  levels  (generally  near  the  certified  reporting  limit 
(CKL))  in  sampies  collected  from  offpost  wells  during  1955.  1986.  and  the 
winter  of  l'^57.  Thus,  we  believe  the  enuangerment  assessment  (EA)  must 
address  aldrin  even  though  the  most  recent  sampling  events  do  nrjt  indicate 
aldrin's  presence  at  detectable  levels  offpost-  Offpost  data  from  previous 
s,'ii”pling  episodes  is  provided  in  the  Contamination  Assessment  Report  (CAR), 
and  the  Draft  Final  Water  Remedial  Investigation  which  will  be  released  in 

J. inuary- 

With  respect  to  isodrin.  the  text  is  in  error-  Isodrin  has  not  been 
delected  in  offpost  well.s  since  the  Revision  111-360*^  Program  began 
monitoring  in  December  of  19.55-  Thus-  isodrin  will  be  deleted  from  the 
Offpost  Remedial  Investigation  -Rl)  text  and  will  not  be  discussed  in  the 
EA- 


cccaEiii- 

2.  Page  3-b7 .  Section  3-3.1-9.  third  sentence,  insert  "were”  fcjr  "ere” - 

D  t-  cnn.-f. 

The  text  will  be  changed  to  correct  this  typogr.iphlcai  error- 

3-  Pag.j  3-Ii9.  For  cnloroiorm.  DIMP,  CI’MCO-  -ind  CPMSOt  ■  "systematic 
dev  i  .1 1  i  on;; "  between  CC  -ind  CC  MS  ro.siil’:;  w,'ro  not>.>d-  It  is  sf.itcd  th.it 
"the.se  devi.ii  lon.s  could  re.sult  in  unforeseen  problem.s  as.sociated  with 
ren’.edi.il  ic'.ion.s".  Text  ..houid  be  revised  to  describe  more  fiiiiy  this 
system. iLic  ditfcr-jnce  in  concen  r  ;  a  t  i  <jn  between  CC  .ind  CC-.'!.')  iiielhod.s. 


.1-3 


< 


i 


>■ 


4 


4 


4 


4 


4 


4 


RESEQMSE 

The  "systematic  differences"  for  chloroform,  DIMP.  CPMSO.  and  CPHSOi  are 
described  on  the  last  paragraph  of  page  3-109.  The  relationship  between  GC 
and  GC/MS  results  was  not  evaluated  statistically  because  the  number  of 
samples  in  which  these  compounds  were  detected  were  relatively  small  and  the 
concentrations  were  lo'w  (generally  in  the  range  of  10  to  20  >^>g/l). 

COllMEtJI 

9.  Page  3-132,  First  paragraph,  last  sentence,  the  second  "in"  should  b.: 

"  is"  ■ 

RESECh'SI 

The  text  will  be  changed  to  correct  this  error- 
C0tl21£ti’T 

5-  Page  3-1m3.  First  sentence,  first  paragraph,  delete  the  "8". 

RES£QtI3£ 

The  text  will  be  revised  to  ma.ke  this  correction- 


CGtlKEyi 


6-  Page  3-l‘*3,  Are  projected  quantities  used  in  scenario  development 
consistent  with  Jouth  Adams  County  Water  and  Sanitation  District 
project  ions? 

BESECiUSE 


Yes-  Each  of  tt.e  two  alluvial  wells  is  to  pump  approximately  ttOO  acre- 
feet/year  (ac-  2t/yr)  and  the  recharge  is  to  be  1000  ac-ft.^yr-  So  far  in 
1983.  South  Adairs  County  ha.s  recharged  .approximately  300  ac-ft-  Also,  South 
Adams  County  only  proposes  to  add  two  new  production  wells  in  the  near 
future-  The  text  will  be  revised  to  reflect  these  facts- 

CCKvMEtll 

T.  Page  3-l‘<9.  Section  l-S.-j-i.  last  paragraph,  first  sentence,  replace 

"area"  with  "-irc"- 

REu  P'wTi  j  t, 

Th,;  text  wili  be  revised  to  m.ike  this  correction- 
CGllllElil 

3.  P.ige  3-151.  Section  3  -  5  -  ■*  ■  3  -  first  paragr.aph,  last  sentence,  is  the 

v-alue-  29  ug.'l.  correct? 
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EESEQNSI 


Noi  this  value  should  be  20  ^g/1-  The  text  will  be  revised  to  make  this 
correction- 

CQtlKEllI 

9-  Page  *4-20,  Third  paragraph,  the  potential  exists  for  overland  flow  near 
First  Creek  In  which  backwater  could  (or  could  have)  accumulate  and  overtop 
‘16th  Avenue  contributing  to  offpost  surface  water  aiid  soil  contamination 
from  cont;  mi nated  areas  such  as  the  Toxic  Storage  Yard  or  ditches  leading 
from  the  North  PI. tits  or  the  Sewage  Treatment  Plant.  Recent  citizen 
accounts  have  Indicated  that  such  events  may  well  have  occurred-  The  R1 
should  address  the  potential  for  past  flood  events  depositing  contaminated 
sediment  outside  of  stream  channels  along  the  First  Creek,  and  other 
potential  pathways-  The  same  type  of  concern  exists  regarding  dleldrln 
detections  In  the  O'Brian  Canal  (see  page  5-lA)-  Further,  the  flow  of 
contaminated  groundwater  in  that  area  could  have  lead,  or  now  be  leading,  to 
soil  contamination,  as  could  the  use  c-f  groundwater  for  irrigation  (see 
comment  regarding  page  1-7.  below).  It  is  essential  that  such  possibilities 
be  fully  evaluated. 

EEbEOtIbE 


The  Army  has  also  become  aware  of  citizen  accounts  which  Indicate  that 
flooding  events  have  created  backwater  at  96th  Avenue  and  that  surface  water 
flow  may  have  overtopped  96th  Avenue-  Although  monitoring  of  First  Creek  at 
the  RM.A  North  Boundary  Indicates  this  .surface  water  is  generally 
uncontaminated,  storm  event  sampling  has  not  been  Initiated  until  recently. 
Thus,  the  Army  recognizes  the  irapcrt.mce  of  evaluating  the  potential  for 
soil  contamination  outside  the  First  Creek  stream  channel  and  has  initiated 
soil  sampling  and  analysis  to  help  investigate  this  potential  pathway.  The 
Army  will  be  glad  to  discuss  this  supplemental  program  with  the  EPA  at  your 
request  and  recommendations  you  may  have  for  further  sampling-  This  data 
will  be  provided  in  an  addendum  to  the  RI  Report  and  will  be  evaluated  in  an 
addendum  to  the  EA/FS  if  unaccept-tble  contaminant  exposures  as  a  result  of 
this  pathw.iy  are  indicated- 

There  are  severi.il  different  Issues  raised  by  the  other  potential  pathways 
mentioned  in  this  comment.  First,  the  detection  of  dieidrin  in  O'Brian 
Canal  upgradient  of  First  Creek  does  not  appear  related  to  ground  water 
con '.  a.".i  i  na  r  ion  .  The  'bottom  of  O'Eri.ir.  Canal  is  apcro.x  ima  i  e  ly  20  *6.  above  the 
water  table  in  the  area  this  sample  was  collected- 

The  .statemeat.  "The  .same  type  of  concern  exists  regarding  dieidrin 
detections  in  the  O'Brian  C.inal"  is  interpreted  to  refer  to  overland  flow 
from  the  Rf-IA  Northwest  Bound.jry  as  a  potential  p.athway-  .As  discussed  oi\ 
pages  .4-1'?  and  *4-20.  there  is  a  potential  for  overland  flow  at  the  RMA 
■iorthwest  Boundary  during  severe  storm  evcrit.s.  However,  modeling  conducted 
by  the  Corps'  ot  Engineers  (COF, )  indicates  that  during  a  100-year  storaii  the 
B.i.sin  F  dr.ain.ige  basin  'would  not  overflo'w.  Since  this  drainage  b.isin 
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contains  the  source  areas  closest  to  the  RMA  Northwest  Boundary,  erosion  of 
contaminated  soils  to  O'Brian  Canal  via  this  pathway  appears  unlikely- 
However,  the  Army  will  be  willing  to  discuss  specific  recommendations  for 
soil  sampling  downgradient  of  the  RMA  Northwest  Boundary  if  the  EPA  believes 
this  is  or  has  been  a  viable  contaniin.ant  pathway  to  O'Brian  Canal- 

Soil  contamination,  as  a  result  of  the  use  of  ground  water  for  irrigation. 
h;s  been  evaluated  as  a  potential  patr.way  in  the  EA. 

Ci.C.cl»u  X 

10-  Pages  5-11  and  0-4.  Reference  i-  made  to  past  disposal  of  Denver 
wastewater  sludge  in  Barr  Lake-  When  did  this  occur?  What  quantities  were 
disposed  and  what  was  the  source?  Are  there  records  of  the  chemical 
composition  of  the  wastewater  sludge  that  support  your  assertion  that  the 
sludges  are  the  source  of  the  heavy  metals  detected  in  the  sediments? 

RESPONSE 

The  disposal  of  sludge  by  Denver  Metro  occurred  in  the  lOSfj-  and  early 
lO^Os-  The  sludge  was  placed  directly  into  O'Brian  Canal-  We  were  not  able 
to  find  documentation  of  what  quantities  were  disposed-  We  do  not  f.?el  it 
is  necessary  to  have  documentation  ot  the  chemical  cor-pos i t ion  of  the 
wastewater  sludge-  The  presence  of  heavy  metals  in  wastewater  sludge  is 
we  i  1  -iocuirented  in  the  literature-  Ms-  C-arol  Leafure  with  Barr  Lake  State 
Parft  was  the  source  of  much  of  our  information- 

r  ‘'T* 

11-  Page  1-4.  The  area  between  oOth  Avenue  and  areas  downgradient  of  the 
Northwest  Boundary  Control  System  (flWBCS)  have  been  e.scluded  from  the  off- 
post  RI  -  Historic  information  indlc.aces  that  the  BBC?  plume  currently 
intercapced  by  the  Ironaale  Boundar;.  Control  System  extended  Into  the  off- 
post  area-  This  same  area  is  downgradient  of  the  ICE  plume  that  originates 
on-post  In  the  West  Tier  area  RMA-  The  effects  of  operating  the  Irondale 
system  on  both  the  TCE  and  DBCP  plumes  should  be  addressed  in  a  manner 
similar  to  the  other  two  boundary  control  syste.ms- 

RESECTJSE 

The  statement  that  the  "are.i  netween  30th  Avenue  and  areas  downgradient  of 
the  Northwest  Sound. iry  Control  System  U'lWBCSi  have  'cee:'.  e.xCiUded  from  the 
offpost  RI"  is  misleading-  The  Army  has  presentee,  extensive  monitoring  data 
in  this  area  from  rh,-?  C.an.sumpt  i  ve  Nse  Phase  I  and  III  Prr'crams  and  continues 
to  monitor  dedicated  nionitorinc  wells  in  thi.s  -irea  on  a  routine  basi.s-  Full 
sice  chemical  distribution  maps  th.it  incorporate  this  p.irt  of  the  Offpost 
Operahie  ilnit  are  av.ailahle  .jpon  request. 

These  -maps  wer.e  not  in  the  RI  report  because  general  con  t  am  i  na  n  t  s  were  not 
delected  outside  the  areas  shown  on  the  maps  in  the  K1  resort- 
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None  of  the  recent  monitoring  programs  mentioned  above  have  indicated  that 
DBCP.  a  compound  solely  related  to  RMA.  continues  to  persist  In  this  area- 
However,  trichloroethylene  CIRCLE)  has  been  sporadically  detected-  Because 
there  are  documented  sources  of  TRCLE  to  the  south  of  SOth  Avenue  that  are 
not  associated  with  RMA.  the  contamination  downgradlent  of  the  Xrondale 
System  can  not  be  traced  to  a  specific  source.  Because  multiple  sources  are 
Indicated,  the  EPA  should  be  the  lead  agency  for  this  area  In  accordance 
with  E.\ecf.  t  i  ve  Order  No-  12530.  52  CFR  2923  (19o7)-  Thus,  discussions  of 
the  operational  effects  of  the  trondale  System  on  these  con t ami na t ' on  plumes 
need  not  be  ns  detailed  as  those  provided  on  the  North  Boundary  Containmeu' 
System  (NBCS)  and  Northwest  Boundary  Containment  System  (NWBCS).  However, 
additional  discussion  will  be  provided  in  Section  3-0  of  the  RI  report  where 
the  effects  of  the  other  two  systems  are  discussed- 

COMM.Ltil 

12-  Page  1-7.  The  potential  for  contamination  of  soil  by  application  of 
contaminated  irrigation  water  at  present  or  in  the  past  should  be  addressed 
by  identifying  all  potential  irrigation  wells  that  lie  within  plume  areas- 
If  historic  application  of  ground  water  contaminated  with  persistent 
compounds  appears  likely,  then  exarai  n.a  t  ion  of  the  potential  for  soil 
contamination  should  be  conducted  and  presentc<i  for  use  in  the  off-post 
endangerment  assessment . 

The  potential  for  soli  contamination  via  this  pathway  Is  being  considered  by 
the  EA-  Irrigation  wells  that  lie  within  present  or  historic  plumes  were 
Identified  as  a  part  of  the  Con.sumptive  Use  Programs-  The  majority  of  these 
wells  lie  downgradlent  of  O'Brian  Canal  and  Burlington  Ditch  where  ground 
water  contaminant  concentrations  are  greatly  diminished  relative  to 
concentrations  closer  to  the  .RMA  boundary-  Nonetheless,  the  relevant  data 
on  irrigation  wells  is  presented  again  in  the  E.A  and  this  pathway  is  being 
evaluated  in  the  exposure  assessment- 


COMMEUI 


13-  Page  3-A8,  Two  weils  were  identified  with  casing  in  poor  condition  that 
may  lead  to  mixing  of  alluvial  and  bedrock  water.  The  potential  for  wells 
of  this  type  to  provide  a  pathway  for  migration  of  contaminated  ground  water 
to  Denver  Formation  or  Arapahoe  Formation  -aquifers  should  be  addressed- 


SESEQCiilt 


The  Army  agrees  that  the  potential  for  this  pathway  needs  to  be  addressed- 
Currenrly.  the  only  two  Consumntive  Use  bedrock  wells  that  have  shown 
con  t  .am  i  n.i  t  ion  were  the  two  wells  identified  in  the  K.I  report-  The  Army 
believes  that  the  best  method  of  detecting  potonti.ii  c  ross-con  t  am  L  n.a  i  i  on 
pro'r.letiis  between  aquifers  if;  to  monitor  bedrock  wells  on.  a  reguL-ir  h.a.si;;- 
When  pooc ly  constructed  bedrock  wells  are  identified  in  areas  where  alluvial 
water  is  contaminated  -above  remedial  action  levels,  the  wells  will  be 


.J-n 


abandoned  and  replaced  as  necessary.  Both  monitoring  and  abandonment/ 
replacement  of  bedrock  wells  will  be  a  part  of  alternatives  developed  In  the 
FS- 


It  should  be  noted  that  the  highest  density  of  bedrock  wells  are  located 
just  north  o'  the  RMA  North  Boundary.  During  the  Consumptive  Use  Phase  I 
program,  analyses  of  samples  collected  from  these  wells  did  not  e.thibit  any 
concentrations  of  target  analytes  above  Certified  Reporting  Limits  (CRLs). 

coKabui 

IL.  Page  The  off-post  impact  of  at  least  the  DBCP  plume  and 

potentially  the  R.‘l.A-related  TCE  plume  from  the  West  Tier  should  be 
addressed.  We  need  to  discuss  this  issue  further. 

RESPQNSI 

As  discussed  in  our  response  to  Comment  »11,  the  most  recent  monitoring 
(Consumptive  User  Phase  III)  in  the  offpost  area  do'wngradient  of  the 
Irondale  System  did  not  indicate  the  presence  of  DBCP-  Data  from  the 
Consumptive  Use  Phase  III  Pvcport  will  be  discussed  in  the  RI  report  to 
.support  this  position.  We  .agree  th.it  this  issue  requires  further 
discussion. 

CQMllEUI 

15.  Page  3-5'*.  The  historic  BBC?  plume  that  led  to  construction  of  the 
Irondale  System  should  be  addressed. 

RESI’QUEE 


Wo  agree  that  discussion  of  the  historic  DBCP  plume  and  the  rationale  for 
construction  of  the  Irondale  System  are  appropriate  in  this  section  of  the 
report.  An  appropriate  discussion  will  be  added  to  the  text. 

COtJUEUT 

16.  Page  3-63.  The  concentration  of  dieldt in  identified  as  anomalous  lies  in 
an  area  of  sparse  well  control  and  is  along  a  potential  flow  path 
downgradient  of  elevated  dteldrln  concent  ra  t  ion.s  on-post.  Recharge  f  rrjm  the 
O'Brian  Canal  and  Burlington  Ditch  have  prob.nbly  diluted  the  concentrations 
in  the  plume- 

S£ SPOUSE 

The  text  does  not  refer  to  the  dieldrin  concentrations  observed  in  samples 
from  Wells  3'353  and  37355  as  anomalous-  The  text  states  that  the  detection 
of  dieldrin  do  not  correlate  we i 1  with  upgradient  detections-  In  the  ca.se 
of  both  Weils  3'^353  and  37355-  there  .are  .at  loa.st  a  half  dozen  upgradient 
wells  which  do  not  exhibit  detectable  levels  of  dieldrin-  In  neither  case 
however,  are  we  ruling  out  that  this  contamination  could  be  attributable  to 


J-7 


RMA .  Wo  nre  in  agreement  that  these  detections  are  in  areas  of  sparse  well 
control  and  downgradlent  of  dleldrln  contamination  near  the  RMA  boundaries. 
Thus,  monitoring  will  continue  in  these  areas  under  the  Comprehensive 
Monitoring  Program  (CMP)  and  the  need  for  additional  wells  upgradlent  of 
these  areas  will  be  evaluated  to  help  assess  the  origins  of  these 
detect  ions. 

C0Mfl£tlI 

17.  Page  3-1h7.  At  least  a  rudimentary  calibration  attempt  lor  contaminants 
of  concern  for  the  future  scenario  simulations  she  lid  be  conducted  to 
validate  the  future  predictions.  In  particular,  the  extreme  variation  in  Kd 
should  be  validated  by  calibration  since  this  parameter  is  a  major  control 
on  future  conta.-ii nant  concentration  distribution. 

RESPONSE 

We  agree  that  the  variability  in  Kd  values  has  a  major  influence  on  the 
results  of  the  "no  action"  simulations,  particularly  for  the  relatively 
immobile  compounds  such  as  dieldrin.  However,  even  a  rudimentary 
calibration  for  the  contaminant s  of  concern  offpost  is  difficult  because 
historical  otfpost  data  is  much  les.i  comprehens i ve  than  presented  in  the  RI 
report.  As  a  result,  we  are  not  able  to  reconstruct  offpost  contaminant 
distributions  with  any  certainty.  As  an  alternative,  we  propose  to  perform 
"no  actitji;"  simulations  for  ditferent  .Kd  v.ilues  to  evaluate  the  seri.s  i  I  i  v  i  t  y 
of  the  results  ot  this  variable-  Our  preliminary  results  suggest  that  the 
"no  action"  simulations  are  not  very  sensitive  to  different  Kd  v.alues  for 
the  e.xtremeiy  mobile  compounds  such  as  chloroform  and  DIMP-  A  "best 
estimate"  Kd  will  be  determined  for  dleldrln  based  upon  travel  times  from 
onpo.st  source  areas-  Then,  two  additional  Kd  values  will  be  chosen  for 
modeling.  One  of  these  values  will  be  selected  less  than  the  "best 
estimate"  Kd  and  one  will  be  selected  greater  than  this  value-  The  purpose 
of  these  simulations  will  be  to  bracket  the  actual  movement  of  dieldrin  by 
providing  a  reasonable  range  of  contaminant  migration  .scenarios-  The 
results  of  these  additional  simulations  will  be  provided  in  the  EA/FS 
Report . 

Voiuite  III 

CQtlMENI 

.  AR.'.P.u  w..’r.c  not  identified  for  the  following  compounds  detected  in  the 
offpost  sampling;  chlordnne.  hexaenlotocyclopentad iene .  and  1,1.2- 
t  r  ich ioroet  hano - 

REEECNSE 

These  coni anii n.jnts  were  not  detected  ottpc.ist  in  I'vaT.  We  do  not  have  .iny 
tndii’atic^n  f  h.i  t  chiordane  has  ever  b.cen  delected  offpost. 

He.xachlorocyc  lopontad  iene  and  i  .  1  .  2  - 1  r  ich.  loroe  t  hanc  have  been  detected  once 
and  twice  respectively  since  monitoring  began  for  these  contaminants 
offpost-  All  three  of  these  detections  were  just  above  the  re.spective  CRL- 


We  will  however  Identify  potential  ARARs  for  these  two  compounds  in  the 
event  that  they  are  detected  offpost  In  the  future-  (Will  require  DOJ 
concurrence  ) 

CQtltli.111 

2-  Although  we  normally  think  it  _;ost  appropriate  for  the  State  of  Colorado 
to  comment  on  potential  State  ARARs.  in  light  of  recent  RMA  e.xperience  with 
State  ;tr  pollution  regulations  we  would  point  out  that  State  odor 

r-’gu  i  a  t  ions  .  and  perhaps  others,  snould  be  considered  as  potential  ARARs- 

RESPONSE 

State  odor  regulations  are  not  environmental  regulations  that  constitute 
standards,  requirements,  criteria  or  limitations  pertinent  to  hazardous 
substances,  pollutants  or  contaminants-  Therefore,  these  regulations  have 
not  been  designated  as  potential  ARARs  within  the  meaning  of  A2  U-S-C- 
Sect  i on  ‘1A2 1  (d)(2). 

COKMEUI 

3-  We  have  not  had  the  opportunity  to  make  a  full  conipound-spec i f ic 
comparison  with  potential  ARARs-  We  may  supplement  our  comments  on  that 
matter  at  a  later  time- 

RESEQUSE 

The  organizations  are  urged  to  make  any  supplemental  comments  on  the 
designated  potnetial  ARARs  no  later  than  January  20.  1009  so  th.at  any  such 
additional  comments  on  ARARs  may  be  considered  by  the  Army  prior  to  the 
issuance  of  the  Offpost  Operable  Unit  EA/FS- 


IN  Ktrt\  ntrm  to 


United  States  Department  of  the  Interior 


FISH  AND  WILDLIFE  SERVICE 

COLORADO  f  ILLD  Off  ICE 
730  SIMMS  STREET 
ROOM  292 

GOLDEN,  COLORADO  #0401 


Novemoer  11.  1988 


Deouty  Prog:'a,Ti  Manager 
Rocky  Mountain  Arsenal 
ATTN:_  AMXRM-PM  (Donald  L.  CaMDoell) 
Building  111  Rocky  Mountain  Arsenal 
Co.-merce  City.  Cclcradc  80022 

Dear  Mr,  Camooel 1 ; 


‘S  f; 

\p\  A  / 

V  V 


We  nave  revieweo  Volumes  I,  II  ana  1*1  cf  tne  Cffoost  Coeraole  Unit  RI  and 
Chemical  Soecific  ARARs  Draft  Final  Reocrt  (version  2.1)  for  Task  Wumder  39. 
Please  refer  to  tne  soecific  coiments  oelow. 

Vol ■  !,  Sec.  '^.3  (□.  A-10).  Two  contaminant  pathways  to  offpost  surface  water 
are  Msteo:  surface  water  ru.noff  and  erosion  olus  ccnta,Tinatea  grouna  water 
discnarges  to  surf-ce  cnanneis.  Soil  ana  surface  erosion  py  wind  action  is 
not  mentioned.  This  is  surprising  oecause  of  the  IRA  that  addressed 
supression  of  wind  erosion  proolems  in  section  35.  Is  it  not  pcssidle  that 
surface/contaminant-ccrne  soil  ana  otner  particles  have  clown  offpost  ana  been 
deposited  witnin  tne  watersnecs  that  feeo  pack  onto  or  away  from  tne  Arsenal? 
Tnis  could  5e  examined  with  near-surface  soil-core  sa.mples  and  testing  for 
surf ace-porne  analytes  offpost.  .However,  offpost  soil  studies  conaucted  so 
*ar  may  nave  useo  a  core  ceotn  great  encucn  tc  swamp  cut  cetection  of 
snail cw/ surf ace  ccnta.minaticn.  It  is  cur  contention  that  airocrne  surface 

erosion  snculd  be  consicerec  arc  exa.mined  at  a  level  cf  detail  wnicn  would 
rencer  it  an  insignificant  factor  or  a  significant  factor.  If  it  is  snown  to 
be  signif’cant.  then  a  description  of  the  process  ana  its  past,  present  ana 
'uture  imnoacts  c.n  surface  water  cor;:a.minaticn  snould  be  inciucec  in  this 
section,  "he  issue  raised  here  could  explain  wny  aldrin  ana  DIMP 
concenfations  were  detected  in  surrace  waters  cf  First  C.-eek  at  the 
scutneastern-most  ecge  o*  SMA  (sec.  -.2.1  c.  4-4,  Table  4.2-1  anc  Fig.  4.2-1 
'or  sa.mple  ipcation  CSADD).  -icure  4,3-h  would  suggest  that  this 
contamination  occur-ec  via  a  recnarce  pnercmenon;  coes  the  ground  water  move 
in  tnis  direction?  we  recuest  that  you  consider  wnetner  or  net  surface  air- 
oorne  co.ntami rants  may  nave  moved  to  some  cegree  offpost  (i.e.,  down  wind). 

I'cr  this  reason,  we  would  oe  interested  in  any  conta.mirant  cata  vou  may  nave 
pertain'ng  to  of'post  P'ota  to  tne  east,  soutneast  ano  south  of  R.MA  (i.e., 
downwind)  to  nelo  us  juoge  t.nis  issue  in  relation  to  tne  contamination  of  fish 
and  wilc’ife  in  tne  total  -offpost  a^ea. 


Vc  1  I ,  Sec  f 


cry  secimen* 


1-9  C  9-.*: 


:ne  :a:tei"  table  specifies  t.ne  oasis  of  expression  ’s  ug  metal/gm 
T-.e  -ormer  two  tables  do  not  indicate  tne  oasis  of  expression, 
't  'Is  on  a  cry,  net  oi"  otner  oasis,  'he  .metnoopiogy  section 


J  -  10 


:ertdin-:ng  :o  t^ese  results  (sec.  2.3,  d.  2-2i)  soecif'es  tCdt 

d 

(^cr  dii  cdtd  In  Sec.  c.C 
'•eievdnce  cf  ccntd-inar.t  ccncertrations 


sdrrcies  were  certr(fucec  to  remove  excess  water  crier  to 
dOdiys's.  Please  orcvice  us  witr.  an  exoianaticn  for  tr.e 


toe  seciment 


extract’on  ana 
oasis  of  exoression 
W’. trout  tn.is  we  nave  .no  valic  way  to  assess  tne 
o^foGst  seciments. 


M . conce-ns  aoout  stuoies  cf  Ciota  fc'-  tnis 


cente” 


coeraole  unit 

cenerai  aooroacr.  ano  tr.e  soecific  investigation,  as  well. 

resice 


rirst,  ^nere  is  no  moicaticn  or  stucies  of  contaminants  in  ciota  tnat  r 
in  ^.,e  o'l'cost  coe-aole  unit,  r.at.ner,  the  stucies  focusec  entirely  on 
movement  o'  animals  'rom  oncost  to  cffcost  anc  tne  ccssiole  'exoorf  cf 


ntam.irants  in  tnis  midnne 
to  a  1 imitea  extent,  and 
anc  fo't.n  across  tne  P'^A  nort.n  counca' 


e  move.ment  stucies  incicatec  tnat  cneesants, 
tail  raocits  could  ce  exoectec  to  move  cacx 
.  we  are  concerned  with  tne 


„css.ci!ity  tnat  o'*cost  contam.ination  .nas  resulted  in  concaminaticn  in 
-....i-s.  „.o.a  ..'aw  neve-  c_.mes  onto  xVA.  .^lease  cnovic^  s^m®  ox''la''a^''’*y 
'esoonse  to  this  concern.  .  .  .w,  j, 


--  •  e  .3  act  t  sec.  .  .w  oe'tains  to  fe  "‘ovement  stucies. 
'e  title  's  m,' s ■  eaoinc.  recause  no  s-mre”  movements  and 


*cvo**0’^*i  c*  c^-!y 
ill  '''ove"ient s .  -erne 


le  tit:e  snouic  read 


■’-ge  imciies  vea 


icn  was 


I 


I 


( 


< 


I 


( 


i 


restri 
at  lea 
cfftos 


this  0 
rewarc 
cf  lest 
D.  7- 
It  is 
review 


ctive  move.nents  exnihited  by  radio-fitted  animnals.  The  interoretation 
St  warrarts  tris  ccr.siceraticn.  The  oneasant  that  neved  7.5  miles 


was  aooa''ertly  net  r 


fitted  D-Jt  it  was  rewarc-banced.  Pernaos 


rd  IS  more  reoresentati ve  than  were  the  radic-fitteo  biros.  If  sc,  a 
banding  sfjcy  ccold  have  been  more  enl  igntening.  Also,  the  oobtilation 
ansmitters  may  nave  included  animals  that  moved  effecst.  In  oara  2, 
2.  tne  craft  Eicta  HI  (ESE.  1958)  should  not  be  cited  as  a:  reference, 
not  listed  in  tne  references  and  oroDacly  has  not  been  released  for  cur 
yet. 


In  summary  of  Section  7.0.  the  discussion  of  findings  in  7.2  asbpears  to 
oresent  a  fair  arc  objective  assessment  cf  the  limitations  ana  findings  of  the 
racio-t-acKing  studies.  A  stronger  coinion  aoout  the  strengths  of  the  study, 
is  wnat  is  transmitted  orior  to  this  point,  however.  Lastly,  the  Evaluation 
cf  3'cta  Ccnta.mi r.ant  Pathways  given  in  sec.  7.3  does  not  include  mention  cf 
existing  offoost  contamination  ana  its  potential  to  contaminate  offpost  plants 
or  an  1 ma 1 s 


comments . 


'  z: 


■  cce'^c'x  H,  p.  vii,  we  would  like  to  see  listed  in:  chis 


■e  to:e-a’^:es  a^c  action  levels  on  or  in  raw  agricultural'  commodities 
’rce-f^-ec  ■'  oara.  j.  ''-ese  cata  could  re  snewn  'n  the  section  on 
C"-.emica] -Soec: --Ic  APAPS  for  the  EA  for  the  Or'fpost  Coeraole  Unit, 


Tharx  yO' 

j  p  C  ' 

r  *  ^ r  ^  a  - 


■e  cooo'tur.ity  to  review  the  suoject  documents,  -or  any 
ic-'t a •  r • to  c-r  ccT^ents.  please  contact  P.cc  Deweese  cf  this 
P'S  776-2575. 


,  ] nesr®  ’ ' 


.r-cy  A  .  w  SC-. 


i 


< 
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CQMHENI 


VQi^_ii_St;Cj__4^3_lp  •— Two  contaminant  pathways  to  offpost  surface 
water  are  listed:  surface  water  runoff  and  erosion  plus  contaminated  ground 
water  discharges  to  surface  channels-  Soil  and  surface  erosion  by  wind 
action  is  not  mentioned-  This  is  surprising  because  of  the  IRA  that 
addressed  suppression  of  wind  erosion  problems  in  section  36-  Is  it  not 
possible  that  surface;' cont.imin.ant-borne  soil  and  other  particles  have  blown 
offpost  and  been  deposited  within  the  watersheds  that  teed  back  onto  or  away 
from  the  Arsenal?  This  could  be  e-xamined  with  near-surface  soil-core 
samples  and  testing  tor  .surface-borne  analytes  offpost.  However,  offpost 
soil  studies  conducted  .so  f-ir  may  have  used  a  core  depth  groat  enough  to 
s'-anip  out  detection  of  .sh.i  I  low/sur  face  con  t  am  I  na  .  1  on  -  It  is  our  contention 
that  airborne  surface  erosion  should  be  consid  red  and  examined  at  a  level 
of  detail  which,  would  render  It  an  insignificant  factor  or  a  significant 

and  its  pa.st  .  pre-sen'  .ind  future  imp.icts  on  surtace  water  contamination 
should  be  included  in  this  section-  The  issue  rai.sod  here  could  explain  why 
.li.iri.n  ind  DiM;'  .u-r.ccr'.t  r -i' ion,>  were  detected  in  surface  waters  o!  Fir.sl 
Creek  at  the  ,sout  ho.i,stern-!i:<a.st  edge  of  RMA  (sec-  A. 2.1  p-  A-m.  Table  a. 2-1 
and  Fig-  ••-2-2  for  s.irap'e  location  OSADD)-  Figure  n-3-2  would  suggest  that 
this  cont.imi  rui !  ujn  occt:rre<!  via  a  recharge  phenomenon:  doe.s  not  grfu.ind  watet 
move  in  hi.s  d  i  rect  ic'n?  We  restiest  that  you  con:tIder  whether  ot  not  surf.ace 
-lirborno  ■_  ant. 'uai i  ;;  m.iy  have  moved  to  some  degree  offpo-St  (i-e-. 
downwind/  F(jr  this  reason,  we  would  be  interested  In  any  contaminant  data 
you  Miay  have  peri-ii:iing  •  i/ffptj.st  biota  to  the  e.ist  .  .southe.ist  and  south  (.'f 
RM.\  ii-e-.  down-.-;  :ui  ;  to  help  us  judge  this  i.'.sue  in  rel.'ition  to  the 
co:i:  ami  :!a  i  ion  o:  !  i-sh  -/nd  wli.ilife  in  the  tot.ii  tjflpost  area- 

KiEPCNJE 

-h  ,  .-..ui  ui;o:,  .1  pr  (• .  ;  !ii ;  ::-i  r  y  review  of  rhi;.  path'.v-iy.  the  Army  doc-s  not  believe 
’  1 '  "Vi’  'wituibiown  itrw.iy  is  .i  .sigr^i!  i  •  ii;»  .>:<::osu.'' .t  rou.v.'  in  r  ho  Oftpi'St 

'T’.’o ;  .  I  u  i  "  Adi ;  t  •  I'o  i.iire.su  vo:,;r  .■otuu,-:r;  <;ver  this  potent:, li  [M'hw.r.'  I  i'.i'  Armv 
w'":  .  i  t':.*  lire  ;i:,.-u:-s  :  h.'  p  :  a',  s  i  i.i  ■  i  •  ot  the  p.i’hwiv  bv  .'vi  i  u.i  i  i  :i.: 


I  .  ;  ’ ' ;  ,  II  -I' 


I  ‘  a  g  ■ ;  :  d  -  ■ 

pot  en*  1  ,1  ;  I  1 1 


Arain- 


« 
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4 


'/ui^  _lj.  _SeCi_5iQj.  The  data  presented  In  Tables  5-1-2,  5-2-1  and  5-3-1  are 
confusing.  The  latter  tables  specifies  the  basis  of  expression  is  ug 
metal  gni  dry  sediment-  The  former  two  tables  do  not  Indicate  the  basis  of 
e.xpression.  i-e-.  whether  it  is  on  a  dry-  wet  or  other  basis.  The 
methodology  section  pertaining  to  these  results  (Sec-  2-3.  p-  2-2m) 
specifies  that  the  sediment  samples  were  centrifuged  to  remove  excess  water 
prior, to  extraction  and  analysis-  Please  provide  us  with  an  explanation  for 
the  basis  of  expression  for  ail  dat.i  in  Sec-  5-0-  'rfithout  this  we  h.rve  no 
valid  way  to  assess  the  relevance  of  contaminant  concentrations  in  offpost 
sediments. 


EISrCliSE 


Ail  concentrations  -ire  e.xpre.ssed  in  terms  of  dry  sediment-  The  text  will  be 
revised  to  c  1  ,i r  i  f  y  t  h  i s  ■ 


Voi-._l.j  S-cc ..r  Our  concerns  about  studies  of  biota  fcjr  this  operable 
utu  t  -.-etiter  ar.-)un,;  the  gener.i!  appro-ich  and  'he  spec  i  f  i  c  investigation,  as 
we  i  ;  ■  first-  tnere  is  -uj  :  ad  i  c,i  t  iot!  ol  studies  of  con  t  am  i  nan  r  s  in  biota 
that  resivie  in  the  Olipo.st  Cper-ible  Unit-  Rather,  the  studies  focused 
Of.:;, •civ  o.'i  ti.ovemen',  o:  n  i  m.j  from  of-po.st  to  offpost  .lud  the  possible 
exptjrt  of  -.-ont  ami  nant  s  in  this  manner-  The  movement  studies  indicated 
th.i!  ithe.isatit  s .  to  a  limite.l  e.xten!  .  -iiid  no  i:ot:ontall  rabbits  could  be 
e:<p..’cred  to  move  ba,K.  .it-.d  :,art.h  across  the  RMA  tiorth  ijound.uy-  We  -ire 
ct.'ncorned  with  ;  h..'  possibiiiry  that  offpost  contanii  na  t  ion  h.i.s  re.sulted  in 
-■ont  .lain.it  ic'h  : otit'o.-;:  i.iot!  th.it  never  comes  onto  KMA-  Please  provide 
.some  e.xp  1  a n,i t. •o.'- y  respor:se  to  thi.s  concern- 


r>ww.  ..iw_ 


Oiitvn;:  .s'udies  o:  o- tier  niedi.i  (e-g--  surlacc  water,  ground  w.ater)  were 
beif.c  t  ed  .s  i  ma  ;  t-ineo.u  1  y  with  the  i  nvest  lc,at  ion  of  animals  movements- 

■lo  :  fves  t  1  .- I  c;  a i  na  *  i  on  in  offpost  biota  wore  conducted  bec.aii.so 

pot-,.-,;  ;,i,  St  sites  o*  .-on  ■  am  i  ti.i  t  ion  e  •  g  -  •  cout  .im  i  na  t  ed  surf, ice  waters 

i  :  me  f.  t  s  ,  t.id  not  been  I  dec.'  i  i  ,'-i  .it  the  time  of  the  study-  The 
; <;me n •  o'  n.i.’nr.ta  'o  .?;;no;;t  bioti  are  helng  -iddrossed  in  the  Offpost 
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variety  of  reasons  already  discussed  in  the  text  sample  sizes  were  small, 
yet  the  study  did  produce  results  that  Indicated  movement  of  pheasants  from 
onpost  areas  to  the  adjacent  offpost  areas-  More  quantification  may  have 
been  useful,  but  the  study  did  achieve  its  objectives  and  is  sufficient  for 
the  conduct  of  an  EA/FS  on  this  potential  pathway- 


COMMEtil 

The  title  is  misleading-  Because  no  summer  movements  and 
wintertime  movements  of  only  one  bird  were  monitored,  the  title  should  road 
Results  of  Fall  Movements-  Home  range  implies  year-round  monitoring  which 
was  not  done - 

K£SPO:i;i£ 

Most  of  the  pheasants  monitored  during  the  study  were  monitored  from  August 
through  November,  therefore  more  than  fall  movements  were  monitored- 
Pheasants  were  deliberately  monitored  during  August  before  they  would  be 
expected  to  disoerse  from  the  Rocky  Mountain  Arsenal  ( RMA )  and  change  their 
seasonal  use  itjcations  betwe-an  summer  and  fall  seasons-  Depending  on  the 
nnim.il  group  addressed-  the  term  home  range  may  imply  year-round  range- 
seasonal  range-  or  lifetime  range-  Because  most  pheasants  were  monitored 
for  more  than  one  season,  wo  believe  that  homo  range  is  a  more  appropriate 
term  than  iaii  movemeius  for  the  title  ot  this  section- 


com: 


On  p.  ”-l.  how  was  death  from  natural  causes  det  ermi  ni.’d 
for  pheasants  found  dismembered  with  the  transmitter  found  nearby?  Also- 
wero  -any  of  the  animal  carcasses  found  intact  with  accompanying  transmitters 
an.ily.red  for  cont.iminant  .roncont  ra  t  Ions  ?  Transmitter  effect  on  the  n.iturai 
ni<;vcment  of  experimental  bir-is  is  never  men.rioned-  Was  there  a  period  of 
adjustment  to  the  stress  c.iiised  by  hand  i  Ing/ rad  io- f  i  1 1  ing  afforded  each 
anim.iL  before  data  were  collected  from  it?  We  are  aware  of  some  studies  in 
which  tranttmitter  effects  on  the  animals  totally  negated  the  validity  of 
movement  d.ita-  Who  pi. iced  -i  rew.ird  bac.d  on  the  pheasant  recovered  7-5  miles 
ftom  the  Arsenal?  More  details  arc  iteeded  on  this-  What  does  the  term 
radio-collar  mean?  We  are  not  f.imiliar  with  collars  used  on  birds-  Usually 
a  harness  or  tall  clip  type  of  radio  attachment  is  used  on  birds-  Sox 
should  be  ituiicatcd  in  Table  why  was  20  loHtatifjns  used  as  the  cutoff 

tor  valid  (?/  movement  d.it.i  (top  p-  '-3i?  There  was  an  admitted 
rel  itlonsnip  i.elwei.n  nu:;!bet  ol  loi, at  iott;;  and  u'tivity  range,  i-e-  .  more 
io.M'  irir.r.  vie!  ied  -i  l.itger  rar-po-  i’erhap.s  phoisan’s  with  small.'r  ranges 
exn  i  b  i  tea  a  t.idio  etl-ici-  i' f  .1  r;idio  ett-cct  .jxisteii-  .it  what  point  in  time 
after  r.nd  i  o- f  i  t  t  i  ng  diil  i‘  ce.ise  to  be  ,i  fact -or?  Radio  effect  needs  to 
bro'ich;  in  the  li ;  .seu.;:;  i  o-n  in  thi.s  section.  in  p.ira.  3-  p-  7-3,  reterence.s 
.‘.fio'il.!  la.'  Civ-'f]  .inii  vM.-ai.i  1  tiijs.'r  v.i  t  1 1'ns  sfioiild  b*.'  expounded  up.on.  f  :i  p.ir.i. 

■  P  -3.  the  titst  an.l  1..;;:?  .;e:it  ences  -ire  .tout  rad  ie  I  or  y  .  jeasoti.il 
r;:ov..’!iien'  patrerns  conl.i  not  be  conip.itod  boi-au.se  only  one  phe,i,',,inl  wa.s 
iiionitored  diirini;  winter. 
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Death  from  natural  causes  was  assumed  If  the  transmitter  was  found  mangled 
(e-g..  the  Insulation  on  the  antennae  was  chewed)  as  if  the  pheasant  had 
been  killed  by  a  predator  and/or  if  the  animal's  recent  movements  indicated 
that  the  animal  was  active  and  apparently  healthy  prior  to  its  discovery  as 
a  deceased  individual. 

Tissue  analyses  of  pheasants  found  dead  on  RMA  were  beyond  the  scope  of  this 
inves t iga t ion ■  A  RMA-wide  study  of  contamination  and  contaminant  effects  in 
pheasants  was  conducted  as  part  of  the  overall  RMA  Biota  Assessment  Task  and 
is  included  in  the  Biota  RI  document  scheduled  for  review  in  early  ID89. 

Pheasants  were  captured  during  the  late  evening  hours  and  were  tracked 
starting  on  the  following  day.  None  of  the  pheasants  tracked  made  any 
significant  change  in  habitat  during  the  period  following  their  initial 
capture-  Most  stayed  in  the  same  general  habitat  as  when  captured- 
Released  phe-is.ints  t  lew  roadilv  and  with  no  apparent  difficulty.  Dunke  .and 
Pil.s  (1173/  reported  that  phea.Sc'uits  ad  iusted  to  transmitters  within  I  to  2 
days-  Hanson  and  Progul.ske  (i'-'"’!)  found  that  pheasants  in  their  study  that 
had  beer;  equipped  with  rad  tot ransmi t ters  did  not  show  signs  of  physical 
hindrance.  Tiie  phea.sants  tracked  in  the  RMA  study  were  tracked  for  exteinled 
period.s  of  time,  thus  any  reduction  in  movements  that  may  have  occurred 
during  the  first  two  days  of  movement  should  not  have  .s  i  gn  1  f  Lean  1 1  y  affected 
overall  results.  One  study  (dessier  et  al-.  1970)  suggested  that 
radiotransmitters  lowered  survival  of  pheasants,  but  the  birds  used  In  this 
investigation  were  raised  in  captivity  and  released  into  a  foreign 
environment.  These  factors  are  known  to  reduce  the  survivorship  of  released 
a  n  i  Ilia  i . 

Biologist.s  from  ESP  placed  the  reward  bands  on  all  pheasants  released  with 
transmitters  a.s  a  supplemental  means  of  obtaining  d.ita.  nor  as  a  separate 
study . 

The  term  radio  collar  is  equivalent  to  a  bib  transmitter.  Both  bib  and 
harness  t  ran.smi  t  ters  were  tested  during  a  pilot  study-  The  bib  ctjliar  was 
selected  because  it  was  le.s.s  easily  lost  by  active  birds  than  was  the 
harness-  The  bib  collar  we  used  consisted  of  a  single  piece  of  material 
that  was  cut  to  fit  (like  a  collar)  over  the  head  of  each  pheasant-  The  se.y 
of  the  pheasants  will  be  aeded  to  Table  7.1_1. 

in  'lie  c.i  i  c  .i  1 .1 1  i  on  of  home  rance.s.  incte.i.se  in  calculated  home  range  .sice 
levels  off  .liter  a  sufficient  number  of  captures  has'  been  reached.  The 
cutoff  point  r;i'  20  i  ght  i  ng.s  w.i,;  seiecteii  for  tire  estimation  of  minimnm  home 
ranges  based  on  past  stiidie.s  (Rose.  Jennrich  and  Turner.  i'.'A'K  aitd 

others)  th.it  have  shown  this  t/i  'n-c  a  sufficiently  large  luimbcr  to  estimate 
the  111  i  n  i  iiiu.-i:  h/rme  r.inge  of  most  snecies-  The  study  design  a  t '.;e::;p  l  e  J  to 
loiMte  phe.is.int  s  at  different  time.s  ot  day  arui  .it  differeni  se.i.son.s  to 
account  ior  d.iiiy  and  .se,i;;<jn.!  I  shii's  in  movement  between  .iiffe-eiit  ii:;e 
jre.js  . 
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The  objective  of  the  RMA  pheasant  study  was  to  deterniine  if  minimum  home 
ranges  were  large  enough  to  permit  individuals  exposed  to  sites  of 
contamination  on  RMA  to  move  offpost,  and  not  to  simply  estimate  the  home 
range  of  pheasants-  The  study  accomplished  this  objective  in  spite  of  the 
loss  of  pheasants  throughout  the  investigation-  Pheasants  with  smaller  home 
ranges  may  have  exhibited  a  radio  effect,  but  this  does  not  alter  finding 
that  some  RMA  pheasants  did  move  offpost- 

CCMMENI 

-.SeCi_Zi2j._5fh-pacaii_S.-__  Irii  The  statement  about  "the  data  obtained 
provide  an  objective  and  quantitative  basis  for  evaluating  potential 
pathways  offpost"  seems  to  hang  cut  there  in  the  face  of  admitted  problems 
with  the  study-  And.  as  mentioned  above,  contamination  in  resident  biota 
offpost  is  not  presented-  Lack  of  evaluating  or  considering  a  potential 
radio  effect  surely  weakens  the  results-  Some  studies  have  found  aberrant 
behavior  and  restrictive  movements  exhibited  by  radio-fitted  animals-  The 
interpretation  at  least  warr.ants  this  consideration-  The  pheasant  that 
moved  7.5  miles  offpost  was  .apparently  not  radio-fitted  but  it  was  reward- 
banded-  Perhaps  this  bird  is  more  representative  than  were  the  radio-fitted 
birds-  If  so-  a  reward-band i I'.c  study  could  i’.ave  been  more  enlightening. 
Also,  the  population  of  lost  transmitters  may  have  included  animals  that 
moved  offpost-  In  para-  2.  p-  7-12-  the  draft  Biota  R.I  (E3E.  1988)  should 


not  be  cited 

as  .1  refe 

ronce • 

ft  is  not  li.sted 

in  the  references  .ind 

p  ro  ba  b  1  y  ha  s 

not  been 

re  i  evtsed 

for  our  review 

yet  . 

In  summary  of 

Sec  t ion 

7.0.  the 

discussion  of  r 

Inc  ngs  in  '-2  appears  to 

present  a  fair  and  objective  assessment  of  the  iiii.  cations  and  findingi;  of 
the  rad  io- 1  r.ack  ing  studies-  .A  strong-er  opinion  .ibout  the  strengths  of  the 
study  is  what  Is  transmitted  prior  to  this  point,  however-  Lastly,  the 
Evaluation  of  Biot.i  Contaminant  Pathw.iys  given  in  Sec-  7-3  does  not  include 
mention  of  existing  offpost  contamination  and  its  potential  to  contaminant 
offpos'  plants  or  animals- 


EESPOtiSE 


Shortcomings  and  problems  that  weakened  the  data  were  presented  earlier  in 
the  section,  and  in  the  first  part  of  the  sentence-  We  agree  that  the 
re.siiiis  were  less  quant  i t,i t  i ve  than  would  h.we  been  pf.i.ssible  with  larger 
sample  sizes  and  le.s.s  d  isturiunce .  ne  vert  hi?  1  ess  the  investigation  results 
were  objective  and  quant  i  t  .i  t  i  ve  to  the  extent  pos-sible  under  the 


,u  e  addten.sed  in  the  Biota  KI  document  .-.hik’h 
The  asses.ument  of  ri.sk  offpost  from 
;  ijolng  ,iddres;,ed  as  part  of  the  Ofipiist 
also  current  iy  being  prop.u  cd-  Comment;;  on 
;  -..'re  idd :  In  the  nreviou.s  respon.so- 


c  i  rcuni.s  t  a nces  -  T 

I'.or  el'oro .  ’.ho 

considered  justifie.d- 

Con L ani  i  n.i  t  ion  i  n 

re.sident  biota. 

will  bo  rclo.ised  < 

eirly  in 

f)ho:ns.i  n '  y,  coni  :ini : 
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s.s  merit  that  is 
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The  pheasant  that  moved  7-5  raiK-s  otfpost  had  been  equipped  with  a  radio 
transmitter,  but  the  device  had  been  lost-  A  reward  banding  study  might 
have  been  more  enlightening,  but  would  have  involved  substant iai ly  more 
effort  that  the  current  study  with  no  guarantee  of  a  proportional  increase 
in  pertinent  information-  The  study  did  den.onstrate  that  .RHA  pheasants  do 
move  offpost.  and  that  pheasants  from  RflA  are  obtained  by  hunters-  The 
quantification  of  risks  as  a  result  of  these  movements  is  addressed  as  part 
of  the  Offpost  Endanger.ment  Assessment  document  that  is  currently  being 
prepared  - 

No  biological  sampling  was  conducted  in  the  offpost  study  area  because  of 
limited  e.xtent  of  offpost  contamination  from  RMA  that  was  detected- 
Contaminants  of  concern  to  biota  were  detected  in  sediments  and  surface 
waters  at  low  level.s-  Biota  sampling  under  these  circumstances  was  not 
con.sidered  -ippropri.ue  or  necessary  because  hits  above  detection  limits  for 
contaminants  in  these  media  were  at  low  levels,  were  sporadic,  and  for  some 
contaminants  (e-g-.  organoch lor i ne  pesticides)  the  source  could  not  bo 
attributed  exclusively  to  Rf-!A  -  The  hazard  to  offpost  biota  as  a  result  of 
this  contaminant  is  addre.sscd  in  t ne  Offpost  Endangerment  Assessment  that  i 
currently  being  prepared- 

CQMMENI 

'/oiume  Xil-  In  Appondi;-:  H-  p-  vii.  we  would  like  to  see  listed  in  this 
section  the  tolerances  and  action  levels  on  or  in  raw  agriculture 
commodities  ih.jt  were  identified  in  para-  G-  These  data  could  be  shown  in 
the  .section  <jn  Potent  i.ii  Chemica  i -Spec  i  f  ic  ARARs  for  the  EA  for  the  Offpost 
Operable  Unit.  RfiA . 

T'le  toier.inces  and  .iction  levei.s  on  or  in  raw  agricultural  commtjdilies  will 
be  pr<5'.'ided  in  conjunction  with  the  section  on  design.ated  (no  longer 
potential)  chemi  c.)  1 -spec  i  1  i  c  ARARs  in  the  0ffp(5St  Operable  Unit  EAv'ES- 
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Mr.  Donald  Campbell 
Office  of  the  Program  Manager 
for  Rocky  Mountain  Arsenal 
Attn:  AMXRM-PM/Mr.  Donald  Campbell 

Rocky  Mountain  Arsenal,  Building  111 
Commerce  City,  Colorado  80022-2180 

Re:  Shell  Comments  on  Offpost  Remedial 

Investigation  Potential  ARARs 

Dear  Mr.  Campbell: 

Shell  Oil  Company  submits  the  attached  comments  on 
Appendix  H  of  the  draft  final  report  on  the  offpost  Remedial 
Investigation. 

Very  truly  yours, 

^Edward  J.  McGrath 

EJM:TFC:cg 

Enclosures 

cc:  Office  of  the  Program  Manager  for  Rocky  Mountain  Arsenal 
ATTN:  AMXRM-PM:  Col.  Wallace  N.  Quintrell 

Bldg.  E-4460 

Aberdeen  Proving  Ground,  Maryland  21010-5401 

Office  of  the  Program  Manager  for  Rocky  Mountain  Arsenal 
ATTN:  AMXPH-PM:  Mr.  Bruce  Huenefeld 
Rocky  Mountain  Arsenal,  Building  111 
Commerce  City,  CO  80022-2180 

Office  of  the  Program  Manager  for  Rocky  Mountain  Arsenal 
ATTN:  AMXP-M-RP:  Mr.  Kevin  T.  Blose 
Rocky  Mountain  Arsenal,  Building  111 
Commerce  City,  CO  80022-2180 
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Mr.  Donald  L.  Campbell 
Page  2 

November  11,  1988 


Office  of  the  Program  Manager  for  Rocky  Mountain  Arsenal 
ATTN:  AMXPM-TO:  Mr.  Brian  L.  Anderson 

Rocky  Mountain  Arsenal,  Building  111 
Commerce  City,  Colorado  80022-2180 

Mr.  David  L.  Anderson 

Department  of  Justice 

c/o  Acumenics  Research  &  Technology 

999  18th  Street 

Suite  501,  North  Tower 

Denver,  Colorado  80202 

Department  of  the  Army 
Environmental  Litigation  Branch 
Pentagon,  Room  2D444 

ATTN:  DAJA-LTE:  Lt.  Col.  Scott  Isaacson 

Washington,  DC  20310-2210 

Patricia  Bohm,  Esq. 

Office  of  Attorney  General 
CERCLA  Litigation  Section 
One  Civic  Center 
1560  Broadway,  Suite  250 
Denver,  CO  80202 

Mr.  Jeff  Edson 

Hazardous  Materials  and  Waste  Management  Division 
Colorado  Department  of  Health 
4210  East  11th  Avenue 
Denver,  CO  80020 

Mr.  Robert  L.  Duprey 
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Shell  Oil  Company 


One  Snell  Plaza 
P.O.  Box  4320 
Houston.  Texas  77210 

November  11,  1988 


Office  of  the  Program  Manager  for  Rocky  Mountain  Arsenal 
ATTN:  AMXRM-PM:  Mr.  Donald  L.  Campbell 
Rocky  Mountain  Arsenal,  Building  111 
Commerce  City,  Colorado  80022-2180 

Dear  Mr,  Campbell : 

Enclosed  herev/ith  are  a  portion  of  Shell  Oil's  comments  on  the  Draft 
Final  Report  entitled  "Offpost  Remedial  Investigation  and  Endangerment 
Assessment  and  Applicable  or  Relevant  and  Appropriate  Reoui rements" . 
Comments  on  potential  cnemical-specific  ARARs  will  be  sent  under 
separate  cover. 

Sincerely, 

/  C.  K,  Hahn 
Manager 

Denver  Site  Project 

WEA;ajg 

Enclosure 

cc:  (w/enclosure) 

Office  of  the  Program  Manager  for  Rocky  Mountain  Arsenal 
ATTN:  AMXRM-PM:  Co1,  'isallace  N.  Ouintrell 
Bldg.  £-*^460 

Aberdeen  Proving  Ground,  Maryland  21010-5401 

Office  of  the  Program  Manager  for  Rocky  Mountain  Arsenal 
ATTN:  AMXRM-RP:  ."r.  Charles  Sharmann 
Bldg.  .F-4C60 

Aberoeen  Proving  Ground,  Maryland  21010-5401 

Office  of  the  Program  Manager  for  Rocky  Mountain  Arsenal 
ATTN:  AMXRM-RP;  Mr.  Kevin  T,  Blose 
Rocky  Mountain  Arsenal,  Building  111 
Commerce  City,  Coloraoo  80022-2180 
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cc: 


Program  Manaoer  for  Rocky 
AHN:  AMXRM-TO:  Mr.  Brian  L.  Anderson 
Rocky  Mountain  Arsenal,  Buildino  111 

r  r\nrymr\w>tm.f.  _ _ r 


Commerce  City,  Colorado 


80022- 


■2180 


Mountain  Arsenal 


Mr.  David  L.  Anderson 

Department  of  Justice 

c/o  Acumenics  Research  &  Technolooy 

999  18th  Street 

Suite  501,  North  Tower 

Denver,  Colorado  80202 


Department  of  the  Army 
Environmental  Litioation  Brancn 
Pentagon,  Room  2D444 

ATTN;  DAJA-LTE:  Lt.  Col.  Scott  Isaacson 
Washington,  DC  2G31C-2210 

Patricia  Bohm,  Esq. 

Office  of  Attorney  General 
CERCLA  Litigation  Section 
One  Civic  Center 
1560  Broaawav,  Suite  250 
Denver,  CO  80202 


Mr.  Jeff  Edson 

Hazardous  Materials  and  Waste  Management 
Colorado  Ceoartment  of  Health 
4210  East  11th  Avenue 
Denver,  CO  80220 


Division 


Mr.  Robert  L.  Ouprey 

Director,  Hazardous  Waste  Management  Division 

U.S.  tnvironmental  Protection  Acency,  Reoion  VIJJ 

One  Denver  Place 

999  18th  Street,  Suite  500 

Denver,  CO  80202-2405 


Mr,  Connally  Mears 

Air  and  Waste  Management  Division 

U.S.  environmental  'rotection  Aoency,  Region  VJII 

One  Denver  Place 

999  18th  Street,  Suite  500 
Denver,  CO  80202-2405 


Mr.  Thomas  ?.  Looby 
Assistant  Cirecter” 

Colorado  Department  of  Health 
4210  tast  11th  Avenue 

'■■'■’ver,  ID  SODDT 
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RESPONSES  TO  SHELL  OIL  (SHELL)  COMMENTS 
ON  REMEDIAL  INVESTIGATION  FOR  OFFPOST  OPEKAI.-.E  UNIT 

December  13.  1983 


G  e  n ...  c .  1  1  .  -  [  ?  L.'. .‘n' . , ..  I 


Present  !v.  ir.ere  .ire  3'  nr.:;;  ret 

t  See  •  i  <i:;s  ;  |  •  , .  ; e.:  ;  r  e.  t  .  v 

sys'o;;:  E.is.s  ’  r.'  . 


f.e  -.el  If.  in  t.Hc  fonr-s  qun  re  mil.  nre;i 
'-i'r'h  of  h.?  Nf)rt..b  Boundary  Contnlnn.ent 
•  ia'.i  rn.it  -a.s  obtain'd  troi.  thfeje 
uiiinie:;  witi.  cle.an-cut 
tiic  jj:.:  .ba;je  .and  .  its 
.-.i;  a„>  .laiaic  ieasibiiiLy..sLudicii^ 


. 't  r  •.  b-;*  ior;s  .  the  geologic 
r  i  ch.inr.el.s  arc  not 

■  liion  i  t  or  i  ng  '..rells  in 

..  _ ;  anaiiacia  .  th.rouch 


>_a..Lc  dciciaincd 
.in.;  .r'o’..::;:  -ate:  tlows 
.  •  .  genet  romef  er 
.1 '  :  ona  ;  wa  t  e  r 

.tnd  iate  of  these 
.  .  ire  1 .  t  he  .ire.a 
bo.,  .e:  "Ci.  1  and  Well 


I.'  •  •  :  ■  ,  ..en.-ra.  .-on.m.en.  ‘  v-hich  need  to  be 

■  i.;::.  .  •  ;  •  •  n.  '•  ;•  : -rt  ;  nertert  :i  to  t  ne  ottcost  ground 

-.'er  :  -...  e  .:  ti,.'  re-re.;:.!!  cesign-  Currently,  the 

Army  ;  t.-r-  .  t.’  .i.;.: :  t  ;  s !  ground  wacer  data  offpost. 

w."  '  j.".  •  •  -  •  ,  e  . .  .  e  :  -r  1  -  1 '  r;  J :  e  1  1  t o  d  i  s.'uss  specific 

ree;,;;:;i..  :  r.ey  .ir.  re  eva  .  u.i  t  e-;  tor  i  ne  luf;  i  cjn  into  further 

offpo.st  .i.i',!  eo'.  le  e  •  ten  erf. 


A  i  t  rani  ;■  rt  t  no  reei:-c:t  i  .'er:  'h.ir  idd;';r>r'al  ground  ».aler  '.’uniity  data  •-ill 

re  r  e  ,  . .  r  e .;  ...  . .e  . ; t, t .. g e  ■  .. e  r.e  i  i  e  ve  t  h.i  t  the  e .  a  t  i  n g 

concent  un  1  i  .’at  ion  of  the  nature  and  orrtent  of  cotitanii  tia  t  ion  in  the  offpo.st 
areas  .ie.sc  r :  be.d  in  your  corime'irs  i  .s  .sufficient  to  conduct  n  Feasibility 
S  t  udy  I r  a  i  . 

We  arc  in  agreemenr  that  the  iso.toncent  rat  ion.  lines  are.  in  .sonic  instances. 
i  n  t  e  r  po  !  a  t  e.i  over  significaiit  d  ist.ir:ces  .  p,i  r  t  i  cu  i  ar  ly  in  the  area  between 
Weli.s  3'^3''1  .ind  3~2^'7  as  iden'ifiod  in  your  conmiont  .s .  The  Army  is  -•illing 
to  sijppienieni  its  monitoring  netvor.k  in  this  area  to  support  remedial  design 
and  •-•iil  incorporate  your  comr.ients- 


J 


Although  additional  gt’ologli-  and  lithologic  data  will  help  to  refine  otfpo;,t 
pa  1  cochanne  I  s  in  Sections  12.  13.  and  l'».  the  two  pa  1  eochanne  1  s  which  exert 
a  strong  influence  on  offpost  alluvial  contaminant  migration  (i-e-.  the 
First  Creek  and  Northern  Pathways)  have  been  characterised  sufficiently  to 
identify  them  as  primary  pathways.  We  believe  the  hyd rogeol og i c  .ind 
geochemical  data  is  sufficient  to  support  a  FS- 

We  are  not  in  agreement  that  more  dat.i  Is  needed  before  the  tieed  for 
remediation  can  be  determined.  The  nature  of  offpost  cont  ami  n.it  ion  has  been 
reasonably  determined  Although  the  extent  i-  alluvi.il  contamination  will 
have  to  be  refined  for  design  of  remediation  systems,  we  believe  the 
characterization  is  sufficient  to  determine  whether  un.icccptablc  risks  are 
posed  by  offpo.st  contami  n.it  ion .  Thus,  the  nc  td  for  remediation  can  be 
ev.i  iuated  • 


SPECiriC^COMMblilS 


CCtlMi-al  ^ 

1.  £jgc_ir-i.  second  paragr.’.ph. 

If  examples  .are  to  be  !  i  s  t  od  .  .i  rsen  i  c  and  mercury  shriuld  bt  included. 

KUSiCNCb 

The  li.st  of  contaminants  pre.sonted  on  page  1-1  was  not  intended  to  be  all- 
inclu;:ive.  Emphasis  was  pi.icea  on  listing  contaminants  which  have  migrated 
to  offpost  areas.  .Arsenic  i'la.s  aiigrated  to  offptjst  area.s  at  levels  just 
above  the  detection  liirlts  and  will  be  listed.  However,  mercury  wa.s 
detected  I'nly  once  in  the  Spring  and  Sura.mer  lVo~  nu.Tterly  sampling  event 
conducted  otfpo.st.  The  .iddition  of  mercury  to  this  introductory  list  is  not 
appropriate- 

CCaiiliNI 

2.  last  paragraph- 

Given  the  Army's  new  poli.-y  on  .icces.s  to  the  RFC.  shouldn't  the  Ta.sk  39 
Technical  Plan  and  sunporting  documents  be  in  the  JAPDF? 

r  V  {'  fir,*'.*  V 

...J  •  .  . 

All  :i;a  t  er  i  a  i  s  relevant  to  tr.e  Offpo.st  Operable  b'iiit  will  be  include:  in  the 
adm  i  n  L ;;  t  r.i  t,  i  VO  r-ecor.i  in  the  -'AP.Ur  it  the  time  of  issuance  for  commen’  to 
the  Offpo.st  Operabie  Unit.  Htuiangermont  .-A.-rsessment  EA  FS- 

CC'-iiliiir 

3-  Pagu.irJ.  last  line- 

Tr  i  c  n  j  oroe  t  hene  Is  referred  to-  yet  throughout  nnge  I--<  references  .ire 
made  to  t  r  i  ch  I-oroe  r  hy  i  one  The  auth.or.s  should  be  con.-;  i  .st  enl  with  tyj.;.- 
nomenc  i ,i  t  ur e  • 


J-.’ 
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12/31/83 


E£S£QNSZ 

The  text  will  be  revised  to  consistently  refer  to  this  compound  as 
trichloroethylene ■ 

llQflHENI 

£age_i-4i  second  paragraph. 

Is  the  last  sentence  true?  The  area  between  80th  and  88th  Avenues 
would  be  in  the  Off-Post  Area-  Uruer  paragraph  8-1  of  the  RI/FS 
Process  Document,  the  Army  is  Lead  Agency-  How  can  EPA  have 
jurisdiction  over  TCE  “as  per  previous  agreements  with  the  Army"? 

EESEQtJSE 

An  Executive  Order  No.  12580,  52  CFR  2923  (1937)  established  that  the  EPA 
would  be  the  lead  agency  in  areas  where  multiple  sources  are  suspected- 
Because  documented  sources  of  trichloroethylene  and  other  volatile 
organoha logens  exist  to  the  south  and  upgradient  of  tiie  area  in  question,  it 
is  the  Army's  position  that  the  EPA  will  have  Jurisdiction  over  the  cleanup 
inthisarca- 

COMMEIII 

5-  Eage_i=5i  paragraph  1-2.1. 

Shouldn't  the  description  of  the  North  Boundary  System  also  nientiof.  the 
recharge  trenches? 

SESEOliSE 

Construction  of  the  recharge  trenches  was  just  beginning  at  the  time  this 
Draft  Final  Report  was  being  prepared-  The  text  will  be  revised  to  reflect 
the  addition  of  the  recharge  trenches- 

CCi-ltlEyT 

6-  Page  .1-6,  second  paragraph. 

CFRCLA  should  be  definr’d  .is  the  Comprehcns  i  ve  Fnv  i  ronr;:en  t  a  I  Response- 
Ccia;ge!isaLioa -aud  l.i,ibiiity  .Act.  as  .niietuied  by  the  Superfund  Amenum.err.s 
.ind  Reau  t  hor  i  z.i  t  i  on  Act.  We  never  refer  to  SARA  separately  in  the 
Consent  Decree  or  the  RI/FS  Proce.ss  Document:  it  is  a  part  of  CERCi.A. 

EESrOIlSE 

There  is  no  disagreement  that  CERCLA  was  simply  .amended  by  SARA-  The  fact 
that  SARA  was  listed  sep.ir.it  eiy  is  only  intended  to  indic.ite  th.il  the  Ri  is 
not  inconsistent  with  CFRCLA  .ind  the  SARA  .amendments.  In  the  future,  the 
Army  will  simply  refer  to  CFRCLA- 
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12/28/88 


CDUUENI 

2.  Eage_i=S t  last  paragraph - 

The  Army  should  clarify  that  its  preliminary  evaluation  of  ARARs  is  a 
preliminary  evaluation  of  potential  ARARs- 

RESEONSE 

The  text  will  be  revised  to  clarify  that  only  an  identification  of  potential 
chemical  specific  ARARs  have  been  identified  in  the  RI  report. 

COMUENI 

8-  Eage_l-1Q.  Figure  1.0-2  should  be  cortected  to  include  the  surface 
waters  of  the  O' Brian  Canal  and  the  Burlington  Ditch  from  their 
confluence  with  Second  Creek  to  Barr  Lake.  It  might  also  help  to  avoid 
misunderstandings  if  the  figure  made  clear  that  only  the  surface  waters 
of  Barr  Lake  are  included. 

SESrCUSE 

This  figure  will  be  revised  to  include  the  0  Brian  C.uia  1  and  Burlington 
Ditch  from  their  corifluenco  with  Second  Creer  to  Barr  Lake-  The  figure  will 
air.  bo  reviso.-i  to  maxe  clear  it  is  t  .ne  Jtr.iy  la.-'e  being  ex.imined  in  the  RI. 

CCMMEIII 

‘2.  Ease_12rl'2.  Scctioa-WiEil  •  second  paragraph. 

This  paragraph  implies  that  the  alitivium  and  iinpor  Denver  are 
functlonaily  equivalent.  While  it  i  .s  h.ird  to  di.sagroe  that  these  two 
formations  are  in  cont.nct.  it  may  still  be  premature  to  say  that 
hydrolttg  tea  i  iy  these  two  formacUjns  'unction  as  one  unit. 


i 
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RESEOliSE 


The  text  states  that  in  are. is  of  subc  rf.qjp  1  ng  Denver  .-ra  samistones .  the 

aliuvi!]m  and  Denver  fm  are  considered  hydraulically  connected  .and  cau  act  as  i  ( 

one  hyd  rogeo  log  i  c  unit.  This  st.itemenl  inu'lie.s  th.it  flow  within  (he  upper 

D.-TC/er  Fm  under  the.se  (•  i  rcuni.-a  .incer;  c.ir!  o.:rur  c.'idot  unconfined  conditions 

bec.iusy'  of  the  rol.itiveiy  h.igh  hydt.iuiic  >or.au..;  i  v  i  t  y  ;K)  ol  the  lieii'/er 

s  K'.d  s ones  anii  in  i  n  i  iii  1 1  cnntr.ist  in  f  va.iuei.  ne'weeii  the  Denver  Fm  .in-.i 

.1 1  I  ii7  i  urn  i  n  t  hese  a  :  e.i  s  ■ 

4 

!'h.;  exh  1 ,1  n,i '  i  on  of  th.Is  lo:.iii.:ed  piienoineniV'.  /.ill  be  expanded  in  the  text  to 
avoid  anv  :ii  i  s  I  nt  et  pr  i.t  t  a  !  i  on;;  . 
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CQMMEai 

10-  Ejge_3=5Q-  Seci.iun_.3i3 :.iii • 

This  section  should,  but  does  not,  provide  a  statistical  treatment  of 
the  analytical  data-  See  EPA  "Guidance  on  Remedial  Investigations 
Under  CERCLA."  at  .  and  o-ll  to  8-12  (June  1985)- 

BESPOaSE 

There  is  no  discussion  of  the  need  for  statistical  treatment  of  data  in  the 
more  recent  EPA  Guidance  Document  of  March  1983- 

The  cited  references  would  seem  to  deal  more  with  data  validity-  A 
discussion  of  the  QA.'QC  data  is  provided  in  Section  3- 3- 3.  however,  we  do 
not  believe  that  there  is  enough  OA.'QC  data  to  watrant  a  rigorous 
statistical  treatment.  Because  the  intent  of  your  comment  is  not  clear,  we 
are  willing  to  discuss  it  with  you  if  we  have  not  addressed  your  concern. 

COMllEL'I 

11-  Pages.  3.r5Q_r-3^5‘i. 

The  d.ua  presented  in  Tables  3-3-1  and  3-3-2  provides  a  listing  of  the 
frequency  of  detection  ,ind  range  of  concentrations  for  target  analytes 
for  samples  collected  from  the  alluvial  aquifer-  It  is  assumed  th.it 
the  detection  limits,  i-e-.  CR1..S.  are  derived  by  USATIIAMA  proiocolt:  ,ind 
that  the  detection  itr.iits  are  laboratory-specific  and  method-spec  li  ic  ■ 
If  this  is  the  case,  the  report  should  reflect  this  Information  in  this 
sect  ion- 

A!;;o.  the  tables  .should  identify  the  -inalytical  method.s.  i-e-.  GC.MS. 
GC/electron  captitre  detector.  ICP.  etc-,  for  each  compound  listed-  In 
m.iny  caso.s  more  th.in  om.’  .inalytical  method  is  available,  .and  it  is  not 
clear  from  Table  3-3-1  whether  the  number  of  concentration  e.tceeding 
CRI.S  represents  data  from  one  method  or  several  .inalytical  methods- 


BESPOHEE 


Th-?  information  requested  is  provided  in  Table  on  pages  2-I'i  ,ind 

2-,  5-  The  -i.s.sumpt  ion  that  CF.ls  .ire  cieriveil  by  IISAT1!AM.\  protocol.s  and  ,iro 
i  .1  bora  ;  ory  -  uni  me  t  ho,i -spec  ;  1  i  c  is  ..-orrect.  The  dat.i  provided  in  l.ible 
3.3-1  repr-c.serit  only  one  .ina  1  y  ic.i  i  method  ftn  all  the  .in.iiytes  but  two- 
Mercury  .ind  -irsenic  were  an.ilyved  by  different  methods  in  the  Denver  and 
G.i  i  ne.s  V  1  1  1  e  1  .ibora  t  or  Le.s  as  specified  in  Table  3.3-1- 

C  wf’*'!  i  TT 


12.  Pages  3  -  3'.  .  -  ..3  -  31  -  p.itawr.iphs  2  u;d  j. 

The  report  .states  th.it  .liifrin  .iiui  Isodrln  were  not  obt.erved  .it 
concen  t  r  a  t  ions  exceeding  CRi.s  in  saninlc.s  from  wells  In  tile  Olfprr.st 
OperMbl..’  Unit.  The  report  continue.s.  however,  with  the  following 
sl.ilements  : 


J-J7 
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"Aldrin  and  isodrin  were  observed  at  concentrations  exceeding  CRLs 
in  analyses  from  previous  sampling  episodes-  Although  these 
analyses  will  not  be  discussed  further  here,  they  will  be 
addressed  in  the  endangerment  assessment-" 

The  endangerment  assessment  should  be  based  upon  information  presented 
in  the  RI -  Historical  information  from  previous  sampling  campaigns. 
and  possibly  of  questionable  quality,  should  not  be  incorporated  in  the 
endangerment  assessment  - 

Ki;S£QCJS£ 

The  Offpost  Endangerment  Assessment  (EA)  has  evaluated  data  from  one 
additional  sanipling  quarter.  Winter  i')d7  (March.  April  1967)  or  from  all 
data  collected  In  1967  (i-e-.  the  RI  only  presents  data  from  the  Spring  and 
Summer  1987  Quarter)  and  was  also  detected  sporadically  offpost  during  1985 
and  1986  sampling  events-  Because  aldrin  was  detected  in  the  Winter  1987 
sampling  quarter  and  detected  sporadically  offpost  during  1965  and  I'Jdb.  it 
has  been  evaluated  by  the  EA-  Isodrin  has  not  been  detected  in  the  Offpost 
Operable  Unit  since  the  Revision  111-3^0°  I’r.ogram  began  monitoring  in 
December  of  1965  and  will  not  be  evaluated  by  the  F.-\-  The  text  will  be 
revised  to  reflect  these  fac t s - 

The  Winter  19, -it  d.ua  were  tiol  included  iu  the  .R  i  becau.se  the  most  recently 
installed  oflpost  alluvial  wells  (23  wells)  were  not  available  for  sampling 
during  the  Winter  1967  quarter.  Thus-  the  limited  number  of  analyses 
obtained  during  the  Winter  L'.'6'  quarter  would  have  provided  little  if  tiny 
additional  information  which  had  not  already  been  presented  In  the 
Con  t  am  i  na  t  ion  Assessment  Report  (CAR)  (EUE-  l.‘,6“).  For  this  reason,  data 
from  the  Winter  1967  quarter  were  not  preitented  in  the  RI  report.  However, 
data  from  the  Winter  198’  quarter  were  used  in  the  FA  to  provide  a  larger 
data  base  with  which  to  evaluate  the  variability  In  contaminant 
concentrations  from  critical  wells  (i-e-.  373-<m,  Boiler,  etc-)-  Chemical 
data  obtained  from  offpost  wells  during  the  winter  1967  quarter  will  be 
provided  In  the  Draft  Final  version  of  the  RKA  Water  Remedial  Investigation. 

COMUElil 


13-  ra£e_3rl01‘.  6ccLioa_3^3-, a ■ 

i!  ..iiouid  be  no!  eu  fh.it.  in  pa  i  r  i  cu  ;  a  r  .  the  con  I  1 1  m.i  t  ion  ol  dield:  in  or 
endrin  in  offpost  ground  water  by  CC  Mil  has  nor  been  possible  in  any  of 
the  ,inaly;os- 

RE3i’C:i3E 

Con ;  i  rma  t  i  on  of  dieidrin  and  endrin  in  otf['ost  grourul  w.ile:  by  CC-’MIl  wf)uld 
not  b'.’  expected  becaiise  ’he  3C  M:;  Method  F'.c’ecrion  I.imi:.-'  ar  e'  i  |qifo:;  i  ma  t  e !  y 
three  to  trnir  limes  hig'ner  rnan  the  hignest  otipost  .nneent  ra  t,  i  tut;.-  detected 
by  the  GC  tiethoii.  The  suu.sf.intial  differences  betwer'n  org.inoch 'or  i  ne 
pesticide  detei'tioti  iimit.s  lor  t  lie  CC  anil  GC .  MS  methods  are  di;;cn,'.sed  in 
bee  r  i  on  j  .  3  .  .  s  . 
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CQMMEUI 

14.  Eage_2=l_thEQugfa_2=3 ■ 

A  discussion  of  the  Irondale  Ground-ater  Contaminant  System  should  be 
Included  here  with  the  other  systems  since  the  downgradient  groundwater 
is  within  the  Offpost  Operable  Unit. 

RESECilSE 

We  will  provide  a  brief  discussion  of  the  Irondale  ground  water  containment 
system  here  even  though  the  areas  downgradient  of  the  system  fall  under  the 
jurisdiction  of  the  EPA. 


NOTE:  Comments  from  Shell  on  potential  A.RARs  are  addressed  separately- 
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COLORADO  DEPARTMENT  OF  HEALTH 

4210  fcd>t  nth  Avenue* 

Denver  c  oioraao  5u220 
Phone  tJOi)  J2u-83i3 


STATE  OFCOLORADO 


November  15,  1933 


» 


» 


Mr.  Donald  Campbell 

Office  of  the  Program  Manager  for  I 

Roc^:y  Mountain  Arsenal 
Attn:  AMXRM-PM,  Building  111 

Commerce  City,  CO  30022-2130 

RE;  The  Offpost  Operable  Unit  Remedial  Investigation  and  Chemi¬ 
cal  Specific  Applicable  or  Relevant  an]  Appropriate  Require-  I 

ments  Draft  Einai  Report 

Dear  Mr.  CanpbnH: 

Enclosed  are  the  State's  comments  on  the  Offpost  Operable 
Unit  Remedial  Investigation  and  Chemical  Specific  Applicable  or  I 

Relevant  and  Appropriate  Requirements  Draft  Final  Report.  The 
report  presents  a  more  rigorous  discussion  of  groundwater  con¬ 
tamination  than  the  Army  has  presented  in  the  past.  Nonetheless, 
there  ate  numerous  areas  of  concern  that  have  not  been  addressed. 

Those  areas  are  discussed  in  detail  in  the  enclosed  comments. 

• 

As  the  report  is  or  will  do  available  to  the  public,  we  sug¬ 
gest  tliat  iL  not  be  finalised  due  to  the  recognized  need  to  col¬ 
lect  furtiier  data  and  because  further  data  collection  may  changa 
conclusions  that  appear  in  the  text.  If  the  report  is  finalized, 
the  Executive  Summary  should  includi.*  a  statement  acknowledging 
that  additional  information  is  being  collected  and  may  alter  the  ^ 

conclusions.  Such  a  statement  is  important  so  that  the  public  is 
not  misled  with  respect  to  the  nature  and  extent  of  contamination 
affecting  offpost  areas. 

As  you  know,  the  report  contains  a  vast  amount  of  informa¬ 
tion.  T'l"  Slate  reviowe-3  tli'ise  data  as  extensively  as  possible  0 

is  tha  comment  period  pro  ided.  The  3tat'^  will  continue  its 
review  and  will  provide  additional  comments  as  necissary. 

The  Final  Task  39  Tecnnical  Rian  indicates  that  a  number  of 
i-O'je;  would  b'.'  addressed  in  the  Offpost  Remedial  I  nves  t  iga  t  ion 
Report.  However,  it  dof.'s  not  appear  that  oil  of  those  issues  • 

have  bees  addresseij  in  tri"  Ri  report.  Therefore,  the  State  has 


J-  3!) 


> 


Donald  Campbell 
November  lo,  1933 
Page  2 

» 

included  several  comments  which  relate  to  statements  made  in  the 
Task  39  Teciinical  Plan. 

If  you  have  any  qussti.ous  regarding  the  comments,  please 
contact  -Ir.  Greg  Brand  with  this  Division.  I 


Sincerely, 


I 

David  C.  Shelton 

Director,  Hazardous  Material  and  'waste 
Management  Division 


?3/rw  I 


pc:  Michael  P.  Hope 

David  L.  Anderson 
Chris  Hahn 

Edward  J.  McGrath  I 

Gonna lly  Mears 

Mike  Gaydash 

Lt.  Col.  Scott  Isaacson 

Tony  Truschel 

» 

enclosure 
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RESPONSE  TO  COMMENTS 
FROM  COLORADO  DEPARTMENT  OF  HEALTH 

December  13.  1988 


G£N£EAL_CQMM£MIS 

COtlM£NI_i 

1-  Throughout  the  Off  post  Operable  Unit  Remedial  Investigation  and 
Chemical  Specific  Applicable  or  Relevant  and  Appropriate  Requirements 
Draft  Final  Report,  the  Army  acknowledges  that  the  data  collected  to 
date  suggest  that  additional  Information  is  needed  to  fully  define  the 
nature  and  extent  of  off-post  contamination-  The  State  agrees  that 
additional  data  should  be  collected-  Therefore,  the  report  should  not 
be  finalized  until  sufficient  information  has  been  collected,  or  in  the 
event  the  report  is  finalized,  a  statement  should  be  included  in  the 
E.xecutive  Summary  indicating  that  data  collection  is  ongoing  and  that 
the  conclusions  set  forth  in  the  report  may  change- 

E£SEOtlSE 

It  is  the  Army's  position  that  the  nature  and  extent  of  offpost  ground  water 
and  surface  wat..>r  contamination  have  been  su  f  li  c  i  en:  1  v  described  for 
couauctin.g  an  Endangorment  ,\ssessmen  t  ■  teas  i  b  i  1 1 1  y  Study  tt.-\/FS)-  We  do 
recognize  the  need  to  collect  additional  data  to  support  remedial  deslgn- 
However.  we  believe  It  would  be  inappropriate  to  delay  the  cleanup  of  ground 
water  in  the  offpost  area  to  collect  data  which  will  not  have  an  impact  on 
the  EA/FS- 

The  Army  has  also  recognized  the  need  to  collect  additional  data  pertaining 
to  other  media,  such  as  sediments  and  soils,  in  the  Offpost  Operable  Unit. 
Although  the  data  available  suggest  that  these  media  have  been  largely 
unaffected  by  contamination  from  RflA.  we  are  currently  collecting  additional 
data  relative  to  these  media  to  supplement  the  data  presented  in  the 
Remedial  Investigation  ( RI ) .  If  these  data  suggest  that  these  media  will 
require  eventual  remediation,  they  will  be  addressed  in  an  addendum  to  the 
Rl  and  EA/FS  reports- 

HOI£:  Assume  2nd  Comment  is  Comment  <•2  ■ 

COLLI  £111,  .2a... 

2-  Su  bs  t  .a  n  t  i  .1 1  available  sources  of  relevant  <lata  have  not  been  utilized 
or  i  ncor  por.i  t  od  in  the  of'po.st  remedial  i  nve.s  t  ;  ga  t  i<jn  -  The  failure  to 
include  .ill  avail. il.le  i  n  1  orm.i  t  i  on  in  the  interpretations  presented  in 
the  ollpoat  rcmedi.ii  ;  r.vortl  ig.i  t  ion  m.iy  result  in  an  incomplete 

c  h.i  r.te  f  er  i  za  t  i  (jn  ot  'ho  offpo.sl  con  t  .im  i  ii.i  t  i  on  and  result  in  an 
unde !  e;;  t  i  ;;m  L  e  of  '  h.j  .i.'e.as  potent  1. lily  .illecled  by  con  t  ami  n.>  t.  i  on 
Ill  i  t  r.a  t  i  ng  i  :  om  KMA  -  The  dr.itt  ropi.'rt  snould  be  redrafted  to  include 
currently  .iv.iiiable  dj'.i  from  the  toilowin^  sources: 


» 


Hi 


» 


4 


4 

i 

I 

j 

t 


4 


» 


4 


»  •  « 


« 


•  « 


J-32 


»  « 


12/28/83 


a-  Historical  data  from  the  domestic  ("DOM”)  and  other  ("OTH")  series 
wells-  (By  falling  to  include  this  information  in  the  offpost 
remedial  investigation,  a  substantially  smaller  zone  of  shallow 
groundwater  contamination  is  depicted  in  the  report  than  that 
documented  historically-  See  general  comment  number  k.) 

B£S£QNSE 

Domestic  w-ells  have  not  been  constructed  to  meet  specifications  for  water 
quality  monitoring  wells-  Thus,  water  cheniistry  data  from  these  wells  may 
be  of  questionable  quality.  The  "DOM"  and  "OTH"  series  wells  have  not  been 
monitored  in  1982  and  it  i;.  rujt  appropriate  to  include  historic  data  from 
these  wells  when  constructing  chemical  distribution  maps  for  1987- 

The  chemical  distributions  obtained  from  the  consumptive  use  programs  were 
compared  to  those  prepared  in  the  RI  and  are  in  general  agreement - 
Permanent  monitoring  wells  were  sited  to  encompass  those  areas  Indicating 
contamination  as  a  result  of  the  consumptive  use  monitoring-  We  agree  that 
additional  wells  will  be  needed  for  remedial  design  downgradient  of  the 
irrigation  canals  where  the  plumes  emanating  from  RMA  are  significantly 
diluted  by  virtue  of  recharge  from  the  canals-  We  will  incorporate  specific 
recomiiienda  t  ions  you  may  h.ivc  for  selecting  locations  for  additional 
monitoring  wells  downgradient  of  the  canais- 

CQl-ltlEllT.Zb 

b-  Historical  shallow  aquifer  contamination  data  north  of  112th 

Avenue  and  west  of  Havana  Street  documented  in  the  1937  Offpost 
CAR  and  various  Army  consumptive  use  program  reports-  (Without 
prior  knowledge  of  the  -Rocky  Mountain  Arsenal,  the  public  (or  any 
other  reader)  will  not  have  any  concept  of  the  historical  extent 
of  contamination-  Furthermore-  the  failure  to  include  this 
information  is  misleading  in  that  contamination  migration 
calculations  will  be  b.ised  on  the  present  interpretation  of  the 
extent  of  a  plume  rather  than  on  the  historical  extent  of  a 
plume  - ) 

R£S£QUSE 


A  clearer  summary  of  the  results  of  the  Offpost  CAR  (FSE.  1987)  and  the 
Consumptive  1,’se  Reeorts  will  be  incliuied  in  the  RI  ■  Much  of  this  background 
d.ita  w.is  incluiled  in  the  Technii;.!!  PI. in  -ind  distribution  plots  from  these 
programs  will  be  included  in  the  Final  RI  Report- 

This  comment  suggests  that  cont.iminant  concentrations  and  distributions  in 
the  Offpost  Oper.ibie  Unit  have  remained  rel.it  ively  unchanged  since  the 
Con.sump  t  i  ve  II.se  progr-imi;  were  conducted.  liowever.  cont.iminant 
concent  ra  t  ion.s  h.ive  t.iilen  steadily  o'fpost  as  evidenced  by  chemic.il  results 
for  y.iniplos  from  monitoring  ..'C !  i  s  liowng.-ad  i  e:U  of  the  RMA  north  boundary- 
The  Army  is  willing  to  .idsiress  .specific  data  g.ips  where  low  levels  of  RMA 
Con  l  ami  n,i  n  t  .s  .  pa  r  l  i  cu  i  ,i  r  I  y  Dli-ii’.  h.ive  been  detected  in  the  Offpost  Opetabie 
Unit.  But.  the  Army  does  not  believe  that  the  data  collected  sovefal  years 
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ago  from  domestic  wells  necessarily  represents  the  present  extent  of 
contamination.  .'\lso.  full  size  drawings  showing  the  distribution  of  DIMP 
and  other  target  analytes  are  available  to  CDH  upon  request  as  indicated  Ln 
our  response  to  Specific  Comment  <»12. 

CQl]«£NI_2c 

c-  Data  collected  purs' ant  to  the  FP.A  KM.-X  Offpost  RI/FS- 
SESEQMSi; 

Data  from  the  EP.l  RMA  Offpost  RI/FS  are  only  Included  to  the  e.xtent  that 
they  impact  conclusions  reached  for  areas  under  the  jur Isdlct Ion  of  the 
Array.  It  is  neither  logical  nor  cost-effective  to  present  data  which  is 
relevant  only  to  areas  under  the  jurisdiction  of  the  EPA  and  has  no  bearing 
on  the  areas  being  addressed  by  the  Army.  However,  a  summary  of  pcjteiitial 
sources  in  the  EPA  study  area,  resulting  plumes  that  may  be  Impacting  the 
area  north  of  nOth  Avenue  and  a  general  discussion  of  the  nature  and  extent' 
of  contamination  In  the  Irondaie  area  will  be  added  to  the  Final  RI  Report. 

COKMEtll.Ja 

3.  Data  from  the  following  sources  should  be  included  in  ihe  offpost 
remedial  investigation  as  soon  as  it  becomes  available: 

a-  Results  from  the  I'ri-Countv  Health  Department  door-to-door  survey 
In  the  offpost  operable  unit  area.  The  sitrvey  will  better  define 
the  location  of  '.<eils.  well  depth,  how  the  well  water  is  used,  and 
how  long  people  have  lived  or  worked  on  the  property.  The 
findings  of  this  survey  wil!  likely  increase  the  number  of  knowti 
wells  which  are  or  have  the  potential  to  be  contaminated  from  the 
Rocky  Mountain  Arson.'il.  The  Army  should  be  prepared  to  Inltl.ite  a 
comprehensive  saiiipling  program  for  new  wells  to  assess  public 
e.xposiire  to  RMA  contaminants.  .The  re.sults  of  this  samniing 
program  may  effect  the  definition  of  the  extent  of  contamination 
In  the  offpost  remedial  investigation  study  area. 

KEill’CTiwE 

The  Armv  has  conducted  mail  and  door-to-door  surveys  in  the  Offpost  Operable 
Unit  from  Docemijer  I  'a!.  to  October  i'.'E''.  .and  is  confident  we  h.ive  Identified 
iiuxst.  ur.er.s  oi  .liiuvial  gti.iund  water.  However,  the  Army  has  already  st.ited 
their  willingness  to  initiate  a  comprehensive  sampline  program  for  new  wells 
identified  by  Tri-C'"in;y  He.ilih  Leparttiiont  •  Because  the  rioor-t<j-door  survey 
is  iu.st  begirininc.  it  i  .s  do'ibttiil  that  ,inalytic:il  data  from  .t  future 
Con.suiiip i  ve  H.-te  Procr.im  wtiulj  be  av.iii.ibie  within  the  ne:<t  sever,'.il  nionth.s. 

We  do  not  believe  th.it  results  from  additional  private  well  saiuples  will 
•liter  'he  d.otinLtion  of  the  e.x'ent  ot  offpotU  ground  water  contaminat  ion . 
Thus,  the  [xe,  t  pon  i  112  of  remed  i  .1 1  actir.uut  offpost  to  wait  f(5’-  addition.ai 
Coiisumpi  ive  Use  u.it-.i  is  not  warranted- 


» 


» 


» 


> 


» 


I 


I 


» 


J-  5k 


12/2b/rid 


CQtJM£MI_3b 

b.  Data  from  the  recently  discovered  seeps  oceiirrltig  at  residences 
immediately  north  of  the  North  Boundary  Containment  System-  The 
State  and  the  Army  sampled  one  of  the  seeps  on  November  11.  19S8- 
State  data  from  these  samples  -'iH  be  provided  to  the  Army  as  soon 
as  they  are  available-  if  the  seep  contains  cont ami na t ion 
associated  with  the  Rocky  Mountain  Arsenal,  these  occurrences  will 
need  to  be  investigated  further. 

RESEQNSE 

The  Army  has  initiated  a  program  to  sample  several  seeps  noted  along  First 
Creek  just  north  of  the  .North  Boiindnrv  Containment  System  (HBCS).  The  Army 
is  prep.ired  to  conduct  a  thorough  investigation  of  this  potential  pathway  If 
preliminary  data  indicate  those  seeps  are  contaminated.  Although  thi.s 
information  will  not  be  presented  in  the  R1  /  F.'-.,' KS .  these  data  will  be 
evaluated  to  determine  if  unaccopt abl e  risks  are  present-  If  unacceptable 
risks  are  identified,  remedial  actioru.s)  will  be  imoiemented  as  soon  as 
possible  to  mitigate  them.  fio'wever .  we  do  not  believe  that  remediation  of 
the  source  of  these  seeps  (i-e-.  alluvial  ground  water!  should  be  postponed 
to  wait  for  the  results  of  this  sampling  program.  This  data  will  be 
provided  In  an  addendum  to  the  RI  and  c.-\- FS  reports- 

U-  As  the  State's  Tas'k  3?  and  Off  post  C.-'.R  comments  indictite.  it  is 
inappropriate  to  arbitrarily  limit  the  bouidaries  of  the  offpost 
remedial  investigation  study  are.i.  As  stated  in  general  comment  number 
1  above-  the  historic. ’.1  data  ba.se  den;onst  rates  that  the  contaminant 
distribution  from  RMA  e.xtends  'aoyend  the  Array's  study  area-  It  makes 
little  sense  to  design  and  implement  an  offpost  remedy  without 
evaluating  ail  available  data-  Using  a  subset  of  the  available  data 
may  result  in  tlie  imp  ienientat  ion  of  an  incomplete  reniedy- 

In  addition,  the  north  and  northeast  boundaries  of  the  study  area 
app(!ar  to  be  Inhibiting  .t  full  definition  of  the  extent  of 
contamination-  The  limits  of  the  offpost  remedial  investigation  study 
area  must  be  defined  by  the  extent  of  cont -imina  t  ion  .idjacent  to  and 
migrating  from  the  .RMA  -  not  by  pre-selected  boundaries. 

ij  i  ;a  i  ]  a  r  1  -  It  is  i  !i.i  pprop i  : -a  to  -.'ropose  to  limit  the  ue:  ini  tier,  of 
the  ext.’!!l  of  -ron .i!:i  i  r... :  i  on  hoping  'h.tt  eiev.itod  hea  1 1  h-b.ise  J  -iction 
levels  will  somehow  eliminate  the  nei’ti  to  define  the  distal  extent  of 
the  i(.>w  level  contam  L  na  t  ion  -  The  NC?  requires  th.it  the  nature  and 
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EESEQNS£ 

The  historical  data  presented  In  the  Consumptive  Use  Phase  I  Report  tCU 
Phase  I )  do  not  support  CDll's  coninieiu  tESP.  I'ldS).  As  presented  in  this 
report,  the  three  wells  which  lie  to  the  north  and  northeast  of  the  Of^post 
Operable  Unit  nottnern  and  northeast  boundary,  did  not  exhibit  detectable 
levels  of  any  Kf-IA  coiuaniinarus  (DIMP.  DBCP.  OCPD.  chlorinated  pesticides, 
volatile  orcjniatic  or  volatile  organoha  1  oyens  )  ■  Furthermore,  as  ttjl-d 
previously,  -he  Array  contends  that  the  extent  of  cont ami na t ion  as  den  ctr.i 
by  the  Cli  Phas  >  i  Report  and  the  Offpost  C.AR  are  consistent  with  that 
presented  in  the  RI • 

The  second  and  third  parapraph  of  this  conir.:ent  suggest  that  the  btrundaries 
of  the  Offpost  Operable  Unit  were  set  without  anv  cons i dera t ion  of 
pro  i  i  rain. iry  chemistry  .ind  hyd  roceo  1  og  i  c  data.  This  is  rot  the  i-a.se  since 
monitoring  has  been  conduc^-’d  tc  the  north  and  nortiie.i.st  of  the  Offpost 
Operable  Unit  bound. iries-  The  noundaries  have  bt’en  established  b.i.sed  uro-: 
preliminary  monitoring  data  .ind  ground  water  .ind  surface  water  flow 
patterns-  We  believe  that  the  bound. iries  have  been  appropriately  .set 
i  ncorpor  .at  i  ng  monitoring  data  and  using  sttund  scientific  judgement. 

•  •T'  r 

5-  There  are  an  i  as  a  f  f  i  c  i  on  t  number  of  alluvi.il  .iqui*\r  monitoring  weiLs, 
nor  t  nwe.s  t  of  the  N'orthwe.s-  3ou:idary  Con  t  .i  i  n:;;ent  bystc:;.  to  define  the 
extent  of  shallow  groundw.,it  er  .  .ant  ami  n. it  ion .  It  Inipos.sible  to 
detect  con  t  .1111  i  na  n  1 3  northwest  of  t,ie  burl.  'ctor.  Ititch  with  the  pre.sent 
monitoring  system.  jO.'tion.s  15  .ind  !•'  oiuy  cc.i.at  .i  i  ii  aii;n  i.tor :  ng  .ells  at 
coarse  density  liong  their  not  ;  r.  .ir.d  .sou-n  se.-t  ton  littes-  .AddittotM! 
monitoring  wells  are  needed  ;  ti  dec:  ion.-.  15  .in.:  if'  to  corre.'f  this 
proaiera. 

Con  t  am  i  na  n  t  s  such  .is  chioiotor:..  and  Ulf!!’  h.ive  been  detected 
h i s Lor  1  c.n  1 1  y  in  the  are.a  northw.-’s:  o;  the  ’Jort  ■■■cwost  .Boundar_ 

Containment  Sy.ste..i  (offpost  sections  '•  .ind  lUi  with  the  aid  of 
consumptive  use  wells-  A  chloroform  plume  has  been  pre  t  imi  n..ir  i  I  y 
delineated  in  this  area.  (Figure  .--23).  but  tis'  few  wells  exist  to 
define  the  extent  of  the  coniami na t ion .  The  I'T'  Konikow  groindwiter 
modeling  investigation  show.^.''  this  .ire.i  to  be  a  signific.int  past 
contamin.int  pathway.  The  northwest  plume  t.s  <i  s  i  gn  1 1  i  cant  nai.hwiy  -hit 
must  be  fully  defined.  A  pl.m  to  fuliv  t ''.vest  i  _•.<!  e  the  nor-hw.'s- 
snouid  be  dr. II  led  .ind  pr.avide.i  to  "'t  MCA  n.irtiee  :  <>:  .'cvit.'w  ou. 
comment  • 

Si.CTCiljii 

i  .  -j  "  i  i  A  t.e  nee.i  e.l  :  ti  be.:  t  t  ■  —  t;.  .a 

•;  t;r=  ;  ir.-i.  ii  jw.iv.'r  .  CbP  ; 

ae  more  dill  ic'ult  fcec.iu.se  <!t  (  i  k 

of  .1C. "ess  'o  pr  iv.ite  l.ind- 


We  are  in  a  g  r  eeit.e t  that  ra-.re  son;’.;:  ;  ng 
,ind  i'  tor  reined  :  11  design  ■  i  he  .Army  i  .s  w; 

r  ec' I'-ime  nd.i  t  i  on;,  for  .id.iitionui  monitor  i-g  i 
re.iii.te  that  well  siting  in  this  .ire.i  wi,i 


j  -  jh 


i-'il  • 


12/28/88 


The  Army  believes  that  the  nature  and  extent  of  contamination  downgradient 
of  the  Northwest  Boundary  Containment  System  (NWBCS)  is  reasonably  well 
understood-  However,  the  extent  of  contaminants  which  persist  in  this  area 
(i-e-,  primarily  chloroform,  and  dieldrln)  need  further  definition  for 
remedial  design-  A  plan  for  a  supplemental  technical  investigation  (STI) 
will  be  formulated  as  a  part  of  alternatives  developed  in  the  KS-  The 
results  of  this  monitoring  will  be  provided  in  the  remedial  design  document 
for  this  area- 

COtIM£tiT..d 

6-  There  are  an  insufficient  numlier  of  upper  Denver  Formation  groundwater 
monitoring  wells  up  and  downgradient  of  the  Northwest  Bound. iry 
Containment  System  to  determine  the  extent  of  upper  Denver 
contamination  in  this  area-  The  limited  monitoring  wells  upgradient  of 
the  Northwest  Boundary  Cor.  t  a  i  rauen  t  System  indicate  the  presence  of 
Denver  Formation  contaminai ion  lo-g-.  aldrin  and  dieldrin)-  Therefore, 
additional  monitoring  wells  up  and.  downgradient  of  the  containment 
system  must  be  installed  to  determine  the  lull  extent  of  Denver 
Formal  Ion  conlaniinat  ion. 

REsresss 

Substanti.il  monitoring  of  the  Denver  Fra  downgradient  of  the  North  Bound.iry 
Containment  System  ih'-sCJ;  nas  been  concu-cted-  The  prim.iry  con  tarn  i  n,i  nt 
pathway  to  the  Denver  Formation  (Fm)  downgradient  of  the  NE-CS  was  identified 
in  the  Rl  as  vertical  migration  from  the  -illuvial  aquifer-  Average  linear 
veNjcities  within  the  most  permeable  -rones  of  the  Denver  Fm  do  not  support 
the  potential  for  extensive  later.il  migration  through  the  Denver  Fm-  As 
such,  the  potential  for  Denver  Fm  contaniinat ion  downgradient  of  the  NWBCS  Is 
expected  to  be  directly  related  to  the  level  of  contamination  in  the 
overlying  alluvium.  Secause  alluv'ial  aquifer  contai.ii  nant  concentrations 
downgradient  of  the  NW3CS  are  generally  orders  of  magnitude  le.ss  th.in  those 
observed  downgradient  of  the  NBCS.  a  correspirnd 1 ng  decrease  in  contaminant 
concentrat ions  in  the  upper  Denver  Fm  downgradient  of  the  NWBCS  is  expected- 
However-  the  Army  realizes  the  need  to  evaluate  the  potential  for  Denver  Fin 
contamination  downgradient  of  the  NWBCS  with  actual  monitoring  data-  The 
Army  is  willing  to  discuss  your  specific  recommond.u  ions  for  monitoring  of 
the  Denver  Fm  downgradient  of  the  NW3C3  and  incorporate  them  into  a  plan  for 
the  STI  discussed  in  our  response  to  Comment  o5- 

CQMMllil-Ia 

T  -  While  progre.ss  .has  been  niade  in  mapping  .ind  corre  l.at  i  ng  Denver 

Formation  sand  units  unzradient  and  downgradient  of  the  North  Boundary 
Containment  System  {including  .m  enh.anced  understanding  of 

contaminant  movement  in  the  Denver  Formation  along  the  n.orih  Sioundar  v . 
the  distribution  of  contaminants  immed  i -i  l  e  I  y  downgradient  ;  i  om  llie 
bo'jndary.  an.i  ’he  e::t  brat  ion  <:•:  vertical  gradients;  two  istaie;:  :ma,i  be 
resotveu  prior  to  evaiuating  retr.Oiiial  .a  1 1  or  n.i  t  i  ves  -  Those  is.sues  are: 
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a-  Contaminated  Denver  Formation  monitoring  wells  that  could  not  be 
correlated  with  sandstone  units  identified  onpost  or  at  the  NBCS 
need  to  be  assessed  to  determine  how  the  wells  became  contaminated 
(l-e..  what  was  and  currently  is  the  transport  mechanism):  and 

SESECtiSE 

We  believe  that  these  wells  became  contaminated  primarily  as  a  result  of 
vertical  migration  from  the  alluvial  aquifer.  In  the  few  instances  where 
con t ami na t ion  of  the  Denver  Fni  extends  beneath  the  upper  sand  units  at  a 
cluster  site,  the  most  probable  pathway  is  migration  down  poorly  constructed 
Denver  Fni  wells  just  upgradient  of  the  detections-  For  example,  a  poorly 
constructed  consumptive  use  well  completed  in  the  Denver  Fm  w.as  abandoned 
near  ‘I6th  Avenue  and  Peoria  Street  several  ye.irs  ago.  The  examination  ot 
travel  times  In  the  Denver  Fm.  presented  on  page  3-lld.  does  not  support  a 
theory  of  lateral  migration  over  significant  distances  through  the  Denver 
Fra.  We  do  not  believe  , nat  the  cont aminat ion  is  the  result  of  lateral 
migration  from  near  source  areas  through  the  Denver  Fm.  For  the  majority  of 
organic  contami  :iants .  this  explanation  was  reinforced  by  the  absence  of 
con  •  an;  i  j'.a  t  ion  in  s  t  ra  t  Igraph  1  ca  1  ly  equiv.i  I  ent  units  upgradient  and  onpost. 
Thus-  even  thouch  several  of  frost  Denver  Fm  woil.s  could  not  be  correlated 
with  onpost  units,  we  believe  that  the  transport  pathways  are  understood 
reasonably  well. 
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CQtlflEal-Ib 

b-  The  hydrology  and  contaminant  distribution  should  bo  further 
evaluated  to  determine  if  contaminants  observed  in  the  Denver 
Formation  are  vino  to  lateral  movement  in  sandstone  units  acro-s-s 
the  north  boundary  or  by  d.ownward  movement  from  the  alluvial 
aquifer  to  the  Denver  formation  t.is  evidenced  by  observed  vertical 
gradients  downgradient  of  the  north  boundary).  The  State  suspects 
that  both  scon.irios  re.'.ult  in  U.'nver  formation  cont. uni  nat  ion  • 

BESECIISE 

As  Stated  in  our  response  to  comment  T.a ,  we  beiieve  that  the  conl.iml n.: i  i on 
present  offpost  in  the  Denver  Fm  i.s  primarily  p  re.sult  of  vertical  migration 
from  the  alluvial  aquifer  otfpost  (either  by  natural  migration  or  migration 
down  poorly  constructed  well;;).  liowever.  we  agree  th.it  for  some  compound,';, 
c.o.st  noiaiUiV  c i  orosorx’otiC  b..’n/e:;e  .  migr.i;  ion  parhv.Mys  are  not  do. it- 

An  evaluation  ot  t  r.insporr  p.itjiw.iys  is  v-omn  i  i  c.i  •  mi  by  l.irge  luimiiet  s  of 
Denver  Fm  wells  ortivist  near  the  north  bouniiary  and  ofipont  (  !  or  exampie- 
bedroex  well;;  have  been  .ib.indoned  ont'ost  ne.ir  ‘nth  Av.'nue  .and  jn.'it  not  a  h  of 
RMA  )  that  m.av  have  aeted  or  are  eurrentiy  act  inc  as  t’relerred  pathways  to 
the  Denver  Fm .  Thais.  I  r.a  n.spirr '  meeria  n  i  to  'he  Denver  Fm  .ire  compi.’X- 
Desi’i'.'  this,  ri.o  tr.ivci  tini.-’s  wilr.in  t  h.;  iienv..'r  Ftii  siiseus.sed  on  p.ige  3-11;' 
do  no'  ■iuepor'  t  h.’  scena'io  ot  vi-r'isii  mi,.:a'ii.-'  a  a;- r  i;!  1  e'l  I  t>f  the  aiiCil  .iitd 
trien  i.at.jtMi  .aigratiori  to  l/'envet  Km  monitoring  well;..  Addition.il 

discu.ssion  oi  pathwavs  to  the  aenver  Fm  is  provided  in  the  lorthcoming 
Regional  Crtaiind  Water  Flow  Model  ittg  at  .Rld.A  i  epor  ‘  . 
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8.  while  progress  has  been  made  in  identifying  nontarget  compounds 

detected  in  groundwater,  efforts  must  continue  to  identify  additional 
semi-vola t  i  1  e  unknowns,  such  as  b’NK  532.  UNK  536.  LINK  539.  UNK  652.  and 
LINK  657.  The  Stale  agrees  that  caprolactum.  d ich loroberifcne  and  Bis- 
phthaiate  should  be  added  to  the  offpost  target  anaiyte  list.  The 
State  also  agrees  that  additional  GC/MS  analyses  on  the  acid  fraction 
for  senii-volat i le  organics  is  necessary.  The  State  further  recommends 
that  samples  from  new  monitoring  wells  constructed  under  the  Ctjmposite 

Well  Program  be  CC'MS  screened,  par t i cu l.ir 1 y  wells  which  will  be 

constructed  in  the  northwest  plume  are.a. 

RESECUSE 

HL.A  to  respond. 

CCLlMElil.da 

9.  The  State  concurs  with  the  need  to  nujdei  the  offpost  groundwater  system 
to  simulate  future  contaminant  concent  rat  ions  in  the  alluvial  aquifer- 
However,  numerous  issues  ,ind  questions  need  to  be  resolved  before  the 
tinding.s  and  conclusions  drawn  t  rom  the  .modeling  effort  can  be 

accect  ed . 

a-  Harding  L.twson  Associates  C'HLA")  has  assembled  .i  large  dat.i  base 

of  aquifer  properties  and  water  level  inform.it  ion  ■  I'he  offpost 

nit^Jeling  effott  should  utilise  the  information  from  the  HwA 
data h.ise  ■ 

REEEOUSE 

The  ground  water  f  low  ■' t  ranspor  t  modeling  effort  in  the  .B.t^A  Offpost  Operable 
Unit,  included  all  the  avaiiaiile  inlorm.ition  in  inis  .irea-  These  d.ita 
contain  all  iuform.it  ion  from  previous  studies  in  the  area  (Konikow,  1975. 
197‘';  Robson,  1976.  Warner.  19f9:  MKE.  I9r.7:  Eb.isco.  !937:  .ind  GACWHD.  1937) 
as  well  as  d.ar.a  from  Tasks  25.  36.  and  3''  .itul  the  nio.st  recent  information 
published  by  EUE  (19o3).  This  includes  the  daiti  from  the  Water  Remedial 
I  n  ves  t  !  g.i  t  ion  Report  (  WR  [  R  ;  . 

COifl'Eiil  T.‘b 

b-  Krigitig  was  nr.ed  to  estimate  anulier  properties  .inii  water  t.ible 

e'evif  ion.;  i  J'W  l-Iiu;  ■:<”  uo  deta;:.>  .ire  provided  in  t  iie  rnpor  '  ■ 
similariy.  a  slor.iee  coefficient  of  .05  to  .25  w.is  as.siwned  in  the 
modi'l.  ijiit  no  d  i  s  t  r  i  bn  t  ion,  was  prtivided.  Tills  inform.it  inn  .should 
be  incluiied  In  •  he  r,.'port. 
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K£SEONS£ 

Details  of  the  Kriging,  including  serni-var iograms .  are  on  file  and  available 
upon  request,  but  we  do  not  feel  this  information  is  appropriate  or 
necessary  for  the  RI  report.  The  Kriging  -as  used  to  make  a  first  estimate 
of  aquifer  properties  used  in  the  model-  These  d.ata  vere  then  adjusted 
during  the  model  calibration  procedure  to  achieve  a  best  fit  between  the 
model  calculated  water  table  elevation  and  the  observed  ■..•ater  table 
elevation-  The  Kriging  aided  in  the  calibration  of  the  model  by  minimi r i ng 
the  number  of  calibration  simulations  needed  to  achieve  acceptable  agreement 
with  water  t.able  data- 

In  the  vicinity  of  the  NBCS  to  the  O' Brian  Canal  a  storage  coefficient  of 
-05  was  used-  Elsewhere  in  the  model  area  ,i  storage  coefficient  of  -25  w.is 
used-  -A  discussion  of  the  distribution  of  strjrage  coefficient  values  used 
In  the  model  will  be  included  in  the  teport. 

c-  A  no-flow  boundary  was  used  tor  the  contact  between  the  alluvial 
aquifer  and  the  Denver  Ff>r  :;:.i  t  i  on  -  A  sen.sitivity  an.ilysis  should 
have  been  per  I  orr.ied  <ui  !  iie  bound, iry  condition  to  verify  the 
validity  ot  the  no-flow  boutidary  .is.sumpt  ion  -  (Leakage  from  the 
Denver  rc'.'t!.!  t  ;  on  coui.i  lie  very  i  ;  .in!  ‘o  .scenarios  3  and  •-  ' 

E£SECUC£ 


Model  simulations  were  conducted  to  sttidy  i he  impact  of  leakage  from  the 
Denver  Formation  t-’n  flow  in  the  ailiivlal  .iq\iifer.  Leak.igo  from  subcrops  of 
the  Denver  ro:  :;:.i  t  1  on  a.s  well  ,i:>  upw.ird  le.iK.ige  from  the  undoriying  Denver 
Formation  were  nio.ieied-  Thi.s  ie.iitage  h.ad  negligible  effect  on  flow  in  the 
aliuvi.ii  aauife:-  i h  legar.l  ’  n  sren.ir  io.s  3  -ind  a  (South  Ad.ims  County 
'riollfioid  pumpingl.  the  ;;ia  jot  tec-h.irge  .soiirces  to  the  alluviiil  aquifer 
between  :  he  O'Sri. in  C.in.il  and  Suriin^’on  Ditch  and  the  South  Flatte  River 
were  c.anai  le.ikag'.’  (  gpm)  .ind  in:  i  I'.rai  ion  of  irrlg.iiion  w.iter  (2335 

gpm).  Leakace  from  the  Denver  Formation  i.s  .several  orders  of  m.ignitude  le.ss 
th.in  thi.s-  Thu.s .  "he  fr.i;-'io:i  of  tot.il  flow  !'rt>:ii  the  Denver  Fiu  i.s'  verv 
.small  and  would  riave  negligible  affect  on  l  r.e  results  of  s  imul.it  utiis  3 
and  '<  . 


d  . 


S  i  lit  i  !  .1  r  ,  y  . 
nor  ’  he  i  .s  : 

( I'  i  c  ’  1  r  e  S  - 
(  i  e  .  no- 
bi.ni  ri.i.i  r  i  ,’r-: 


sennit  ivitv  aiiiiy.ses  .snouid  t)..*  periornted  'iii  the 
and  .-.on ■ 'n l  :.oui:d.ir  i.’s  r.i.red  on  tile  water  taiilc  iii.ip 

A),  t  .aeirC  'lourtiia  r  i  c.s  conl.i  be  appro;-:  i  iii.i  r  ed  by  flow  1  i  tie.s 
flow  '■•cMirnf  a.r  y  .  '!ir„-  were  t  h,_.  •niderilows  of  these 
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In  the  calibration  simulations  the  northeast  and  southwest  boundaries  were 
specified  head-  The  calibrated  model  was  then  used  to  calculate  the  flow- 
across  these  model  boundaries-  The  model  calculated  flow  quantities  across 
the  southwest  model  boundary  --.'ere  compared  -with  MKE  modeling  efforts  in  the 
nearby  area  and  found  to  be  in  reasonable  agreement.  Note  that  the  aquifer 
thickness  is  fairly  large  along  the  Southwest  boundary  -which  resuits  in 
significant  underflo'w  across  this  boundary.  The  aquifer  thickness  along  the 
northeast  boundary  is  less  and  the  resulting  underflow  is  smaller. 

CQlli:£UI_2e 

e.  It  does  not  appear  that  a  mass  balance  -was  comouted  for  the  model. 
Was  it?  The  percent  errors  for  various  simulations  should  be 
presented  in  the  report. 

FsESrCtlSZ 

Mass  balance  error  for  fio'w  and  contaminant  mass  were  calculated  by  the 
model-  This  is  an  internal  checr:  in  the  model-  Mass  balance  error.s  -were 
less  than  one  fiercent  for  flow  and  less  than  2-5  percent  for  contaminant 
mass  in  the  model  simulations-  These  overall  mass  balance  results  -will  be 
■idded  to  the  te;-:t  of  the  KI  .  Mass  b.ilance  de'.iii.s  are  on  file  and  ,ire 
avail.)ble  upon  request- 

CCMMElil .  'Jf 

f.  A  sensitivity  .-inalysis  must  be  completed  for  the  recharge 
estimates  assigned  to  the  Burlington  Ditch  and  the  O' Brian  Canal- 
These  canals  appear  to  hav-e  an  iniport.ant  impact  on  conlaniinanf. 
plumes-  If  the  le.akage  is  overestimated,  the  s  t  eatiy-.s  t  a  t  e  hi.story 
match  will  overestimate  hydraulic  conductivity  and  result  in  a 
mode!  that  underestimates  flushing  times  to  cle.in  up  the  .iqu;f..>r. 

S£CrC!J2E 

Recharge  quantities  for  canai  leakage  and  percolation  of  irrigation  -water 
were  obtained  from  the  Ml'.E  rech.irge  study  (MKt.  I'l-;’,?).  The  MKK  recharge 
data  -were  analysed  on  a  cel!  by  cell  basis  and  used  in  the  current  model - 
No  .'3  i  gn  i  f !  Ciint  -.-h.inge.s  in  r 'r-e  rech.irge  -J.ita  -were  made-  Minor  ch-ir-i  e."; 

m,u;e  it:  tnc  .-'ecb-irge  eat  ima  tc;>  irtciudo  -i  :eJ.icti(jn  in  rev.-h.irge  1  rcni 

irrig.'ition  in  the  vicinity  of  '.he  luititn  C.in.ii.  .ind  red  i.s  t  r  i  bu  t  i  on  of  c.um  i 
le.ik.ige  to  better  ni-itch  --.iter  ievei:.  during  the  ca.  i  i  br.i  t  ion  process  it  is 
import. int  to  note  rh.it  total  canal  lea.k.ige  -was  kept  constant. 

i  iC  •  ■  >  ♦  .  , 


Ihe  repor"  shoul-i  Indi.-.i'e  how  iirs 
Depending  upon  the  loc.ilion  .ind  the 
be  either  gaining  or  losing. 


C:oek  lo.ik.ig-e  w-is  iro.il-.'';- 
i  tiio  of  ye-ir-  i' i  t  t  Creek  -mu 
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RESPONSE 

On  average.  First  Creek  loses  water  to  the  alluvial  aquifer  as  described  in 
Section  n-O-  The  average  annual  leakage  from  First  Creek  was  determined 
from  flow  data  obtained  at  the  gages  at  the  North  Boundary  of  RNA  and  at 
Highway  2.  This  recharge  to  the  aquifer  was  assumed  to  be  constani- 
Because  the  bottom  of  the  impoundment  along  First  Creek  is  always  above  the 
water  table,  while  other  reaches  of  First  Creek  may  gain  or  lose  water,  the 
total  recharge  was  assumed  to  be  from  the  impoundment.  A  description  of  how 
recharge  from  First  Creek  was  treated  will  be  added  to  the  tezt- 

COtlllENI-lQ 

10.  The  surface  water  and  sediment  sampling  performed  iti  First  Creek  are 
insufficient-  As  the  State's  Offpost  Contanilnat ion  Assessment  Report 
coMtment.s  indicate,  the  sodimetit  samnling  prograni  is  insufficient  to 
fully  character  ice  the  presence  at  cont.iminated  sediment  in  the  First 
Creek.  0  '  isr  ian  Canal  drainage  .system.  The  offpo.st  'omedial 
investigation  .iterely  resamoied  the  tw(.)  First  Creek  sampie  points- 
Therefore.  .i  more  ituen.stve  sediment  satiipiic.g  program  mu.st  be 
implemented  focu.sing  on  First  Creek,  the  First  Creek  impoundment,  and 
the  area  downstream  from  the  conliuence  of  First  Creek  and  the  O'Brian 
Can.il.  The  samnlcs  should  ho  ■.■ollocted  .>t  ,i  maximum  of  1.000  foot 
intervals,  w  i  •  P,  .it  lea.sl  two  .s.imnies  collected  .it  every  location  to 
evaluate  local  concetitrat  ion  var  i  a'oi !  1  ly  . 

RESrCliSE 

The  premise  of  t  h  i  .s  cmmaont  is  tj-.at  the  offpo:;i  CAR  sampling  location.s  were 
merely  resampied-  Thi,s  is  not  correct.  The  reviewer  Is  referred  to  Figure 
2.3-1  which  shows  the  latest  .sampling  locations-  In  particular.  It  should 
be  noted  that  two  s. triples  were  co:’ecte<i  .ind  .inaiycod  from  the  First  Creek 
impoundmenl  •  No  organic  coni.inii  nant  .s  were  detected  in  these  samples-  This 
is  a  significant  finding  bec.iuse  the  impoundment  would  be  expected  to  act  as 
a  sink  for  the  accumul,3t  ion  of  cont  ,irai  nated  sediments  from  First  Creek. 

The  .s.impling  locations  along  O'Brian  Can.ii  .ind  ii.irr  Lake  .tie  also  different 
from  those  in  the  Offpo.st  CAR-  The  Army  recognlrc.':  however,  the  need  to 
collect  additional  socinient  .s.imple.s  .ilong  First  Creek  .in<i  is  willing  to 
d  i.scus.s  your  sfiecific  r  ecommenda  t  i  on.s  .  The  rer.nit;;  of  .id.litional  sediment 
■;r'i:;iing  and  .iii.i  i  ..ill  he  pr  av . in  .in  i.Mcn.ium  :  <j  the  Ki- 

OOeMt'MT  I  ; 

11.  Th..’  State  has  re.'ently  preipo-:..-;  a  .snr  f  i  c  !  .i  1  aoi!.';  sampling  program  t  ti 
.i.ssess  w  i  Hi* 'a  i  ow  n  con  r  an:  i  n.M  ;  on  in  non.so.irce  .treat:  onpo.st.  The  offpo.st 
.ire. I  ni.iy  ,il;,o  be  a  receptoi  o'  windh!u-ti  con  t  .im  I  n.i  n  i  ;;  .ind  should  he 

i  aviu:  l  i  c.i '  ed  i  :i  a  5;  i :::  i  i.ir  !  .1 :  on  .  ;‘h.’  .It.ite  .'lopose::  tfi.il  .1  mec’t  ing 

'i;e  lacnediile.i  to  ai.scu;,;:  ;.peci;  :c  .sampling  ioc.it  ion;;. 
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R£S£QUSE 

Based  upon  a  preliminary  review  of  this  pathway  the  Army  does  not  believe 
that  the  windblown  pathway  is  a  significant  exposure  route  in  the  Offpost 
Operable  Unit-  The  Army  is  willing  to  discuss  your  specific  recommendations 
for  sampling  locations  but  would  also  like  to  discuss  the  plausibility  of 
this  pathway  by  evaluating  the  potential  for  it  to  occur.  i'or  example,  this 
evaluation  could  be  most  effectively  accomplished  by  performing  long-term 
air  dispersion  and  deposition  modeling-  If  the  results  of  this  assessment 
Indicate  substantial  migration  of  contaminants  via  this  pathway,  then 
sampling  could  be  performed  using  the  model  results  as  a  guide-  Again-  we 
are  willing  to  discuss  your  recommendations  but  would  also  like  to  explore 
Other  approaches  for  evaluating  this  potential  pathway  with  CbH. 

C0H:i£yi_12 

12-  It  is  evident  th.it  reniedi.ii  act  ions  which  -..-i  !  1  be  conducted  .it  Kl-iA  are 
likely  to  cause  significant  air  emissions  which  wiii  imp.ict  rcsident.s 
offsite-  For  example-  the  recent  air  and  odor  emissions  associated 
with  the  closure  of  Basin  F  indicate  that  .in  offpo.st  .tir  quality  • 
monitoring  program  must  bo  Included  in  the  Compreneti.s  i  ve  Monitoring 
Progr.'.im  and  operated  c-on t  1  nuous I y •  -Actually,  observed  d.it.i  should  he 
used  in  the  otfpost  undangerment  assessment  rather  th.in  ptedictive 
d.ita.  The  .ictual  monitorini:  data  shoulil  .i  i  so  be  use.:  to  vetifv  the 
predictive  re.siuts-  ivory  .ivm  :  i.iiile  me. ins  conitoi  .i  i  r  eiii  i  s.s  i  i.'r.s 
must  be  employed  and  incorporated  into  all  remeciai  action.';. 

EESEOtiSE 

The  Army  is  committed  to  taking  every  prec.iut  lini  to  con'tol  ait  emissii'n;; 
that  result  from  remedial  actions  onpost -  However-  wc  feel  it  is  important 
to  recognize  that  current  tesuits  from  offpost  air  monitoritig  .'it.it  iiuis  do 
not  represent  baseline  offpost  conditions  and  only  constitute  a  temror.iiy 
condition.  Thus,  the  use  of  this  data  to  evalu.ite  lonz-retni  ev.i'osuro.'i  i;: 
not  appropriate-  Interim  responses  to  control  emissions  wiii  be  condiu'ted 
during  all  remedl.il  actions  to  mlniml.te  airborne  emissions- 

CCt:bI£UI..i2a 

13-  The  Final  Ta.'ik  31  Technical  Ft. in  indicates  that  cert.iiri  d.it.i  would  lie 
collected  for  n.se  in  t  h-.’  'Ottpost  Fnd.inrerr’ent  Assesemen:  .  Thc'se  dat.i 

inform.it  Ion  w.is  v-oliected  .is  n.i:  :  u!  ’he  >>1  1  fc;:-!.  invest  ir.n  ii'ii.  A 
•sep. irate  section  or,  or:'po.‘;t  i.in.i-use  .ind  demo'craphy  sr.ouid  lie  Incl-.ide.; 
in  the  1  i  n,i  i  otfpost  remi’di.ii  i  r, vest  !  ci  t  i  on  .  I  n!  (V  m.i  f  i  on  wtiii'li  'ihoul.i 
be  defined,  to  'he  ex'er.t  '.’o.''.’ b !  e  •  .and  l.irtored  in'  .•  the  repot  t 
i nc 1 udes ; 

.1-  Current  i.ind-nse.  w.i'e:  use-  bior.i  pc  i -o  i  tu; .  ir-.i 

c  h.i  r -ic  t  or  ;  .M  t  i  on  of  i-eim.ia  popii  i.i  t  ions  (i-e-.  ;  .rent  i  1  i  c.i  t  i  c.in  of 

potent  i. illy  sen.sitlve  sn  brop-.i !  .i  l  ions  sneh  .ir:  ch:!dr*ati.  precn.int 
women,  inl.ints-  .ind  the  chronic.illy  il!)- 
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B£SECtiSE 

Much  of  this  data  was  gathered  as  part  of  the  offpost  assessment  and  is  more 
appropriately  included  in  the  Offpost  Endangerment  Assessment  (EA).  The 
specifics  of  this  comment  will  be  addressed  in  responses  to  comments  on  the 
EA  report • 

CCi:a£UI-ijb 

b-  Future  land-use  and  water  use  based  on  future  development  of  areas 
east,  nortneast,  north,  and  northwest  of  the  Rocky  Mountain 
Arsenal-  For  example,  the  proposeil  '16th  Street  Highway,  the 
proposal  to  construct  E-mTO.  and  the  proposal  to  construct  a  new 
airport  e.ast  of  RMA  will  impact  on  the  growth  patterns  around  the 
RMA-  Similarly,  the  South  Adams  Countv  Water  and  Sanitation 
District  i"S.ACWSD"i  plans  for  water  needs  and  w.ater  use  north, 
northeast,  and  north-.est  of  the  R.MA  must  be  incorporated  into  the 
report . 

This  information  is  essential  in  estimating  the  human  populations 
which  will  likely  be  exposed  to  RMA  contamination- 

££JE£aJ£ 
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"V  -leree  these  I.ictots  r.eed  to  ne  considereu  -ind  t  ney  have  been  ex.imined  in. 
the  EA- 

ccmiir.i'i 


l->.  The  Final  f-i-sk  3'i  Technicai  Flan  indi-vile-s  ti'.at  the  01  fposl 

End.ingernienl  Asse.ssment  would  be  av-iilabie  .it  the  same  time  as  the 
ofinost  KI  report.  Durinc  t  tie  Cctober.  M0.-\  meeting,  the  Army 

indic.ued  that  the  Endancet  ment  As.sessmeni  •..i.’iiid  not  bo  available  until 
the  Fe.is  i  b  i  I  i  t  y  jiu.:y  report  is  releaseu-  The  Etui-ingermenl  Assessment 
must  be  made  av.iiljble  prior  to  the  Feasibility  Study  if  any  party  is 
to  have  a  me.ininglul  opportunity  to  review  and  comment  on  the  report. 


iliji’ClIJi 

The  referenced  meeting  was  not  an  MOA  meeting  but  rather  a  meeting  of  the 
R.MA  conimittee  puisu.nnt  to  the  Ri-'F-S  process  ciocument  - 

Con.s  i  s  t  enf  wiih  the  T-echnic.il  I’rogr.ini  FI. in  .arui  'he  .-»rmv's  comments  at  the 
October  I'.'brj  iiiocting-  the  iA  will  ae  reie.i.seU  tor  comment  in  conjunction 
with  t  !;e  FS- 

c:;i:-:£:;:  15 

i5-  The  Fin.il  T.isk  3''  Tcchnic-ii  Plan  states  -it  p.ige  '‘-3-  section  '.*-1  tti.it  . 

"  i  ndijti  t  r  in  1  or  commerci.ii  i.iciiities  that  routinely  use  srjtvettts  wilt 
he  ident  i  f  i  ed  in  .siiecific  port  ions  r)f  the  study  area  where  anom.iloiis 
con  t  .1111  i  ti.  1  n  t  levels  h.ive  iieen  oi).s>’rved  -  '  it  is  unci.ear  whi,'re  this’  dit.i 
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was  or  Is  to  be  reported-  However,  the  data  are  not  Included  in  the 
offpost  remedial  investigation  report. 

KESEQUSE 

Several  facilities  have  been  identified  in  the  EP.4  study  area  that  may  have 
impacted  the  water  quality  in  the  southern  portion  of  the  Offpost  Operable 
Unit  where  solvents  have  been  sporadically  detected-  A  summary  of  these 
data  will  be  provided  as  indicated  in  our  response  to  comment  >»2c - 


SEECiElC^COtlMEfllS 

COl-lUEllI 

1-  Pg -  1-3-  The  text  should  include  a  summary  of  findings  from  EPA’s  RMA 
Offpost  RI/FS  for  the  area  south  of  80th  Avenue  and  west  of  RMA- 

RESEOtlSE 


See  response  to  comment  =2c- 
CQUaEtll 

2-  Pg  -  The  offpost  operable  unit  is  not  conservative  and  fails  to 

Include  the  western  boundary,  an  area  known  to  be  impacted  by 
contamination  migrating  off  the  Arsenal-  All  identified  groundwater 
contaminant  flow-paths  from  RMA  should  be  included  in  this  report - 
Therefore,  this  rept^rt  should  Include  an  evaluation  of  the 
cont.aminat  ion  migrating  off  the  -western  boundary  of  RMA- 

«■  Ml  M  Ml  U  4B 

Multiple  sources  have  been  documented  in  the  area  to  the  west  of  RMA  and  arc 
currently  under  investigation  in  connection  -with  the  FPA’s  Second  Offpost 
Operable  Unit-  As  per  an  Executive  Order  flo-  125-80.  52  CER  2'^23  (l'.‘o2),  the 
.ire,)  is  under  the  jurisdiction  of  the  EPA- 

COt-ll-lEliT 

j-  -  i-a  ..'ui  i---.  r!,c  tc.-.'.  iuv:I-.:de  a  oi  the  proii  i  cm:, 

.i.s.soc  i  .1 1  c<i  with  the  ix.iuidary  systems  .ind  .'.  .summary  of  iindings  t  rom 
T a ;;  1  s  2  5  . i  nd  3^'  - 

EESEOllSi; 

An  i  nt  roducttjry  statement  wiii  be  included  to  disciis.s  the  bound.try 
nys  t  I  .  .1  retere:vce  ’(j  Task.-.  25  .ind  3*’.  and  a  brief  sumni.i  rv  of  the 
retev.im  rindir-.g:;-  The  specitic  Iindings  of  these  tasks  are  provided  in  tile 
Task  25  an.l  Task  3'>  reports - 


I-'.') 
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U.  Pg.  2-6-  Tables  2-1-1  lists  monitoring  wells  37310,  37319,  37323  and 
37365  as  alluvial  aquifer  wells-  Figure  2-1-9  states  that  the  same 
wells  are  Denver  Formation  wells-  Please  modify  the  report  to  properly 
characterize  the  aquifer  monitored  by  the  wells- 

E£SEQyS£ 

The  text  will  be  modified  to  correct  this  inconsistency- 
C0£ltI£fiT 

5-  Pg -  2-16-  The  analytical  data  used  in  this  investigation  will  not  be 
used  solely  for  the  RT  FS  engineering  efforts-  as  stated-  These  data 
also  will  be  used  in  support  of  the  endangerment  assessment-  Given  the 
toxicity  of  certain  contaminants,  the  lowest  detection  levels 
should  be  attained-  Therefore-  it  is  inappropriate  to  use  CRI.s-  The 
risk  of  reporting  false  negatives  is  the  same  tor  the  CRI.  and  MDl, 
methodologies  ( approximately  50").  The  analytical  methodologies  are 
also  of  similar  difficulty  and  cost-  Therefore.  MDL  methodology  must 
be  used  to  achieve  the  lowest  detection  levels  and  to  assure  that  the 
detection  levels  are  lower  than  the  action  levels- 

a£G£c:;££ 

The  Army  believes  that  the  concentrations  below  the  CRL  lie  within  a  range 
where  the  uncertainties  are  too  large  to  justify  quantification-  Allhough 
these  highly  uncertain  results  are  not  sent  to  the  RMA  data  management 
system,  they  are  available  -as  raw  data  to  supplement  reptsrted  re.sults  where 
there  may  be  ambiguities  or  cont rad ic lory  results-  We  believe  that  the  CRL 
estimates  from  the  IlGATiiAMA  procedure  are  better  representations  of  what 
will  be  achieved  in  long-term  programs  conducted  by  contractor  laboratories- 
A  more  comprehensive  discu.ssion  of  the  rationale  for  using  the  CRL 
methodology  Is  provided  in  the  ■'Development  and  Evalu.uion  of  Analytical 
Methodologies  Used  In  RMA  Soil  Investigations"  (Fbasco.  April  1983)- 

COMHEll'i 

6-  Pg  -  2-27-  Table  2  -  -  1  indicates  that  hydrochloric  acid  was  monitored 
in  a  previous  air  cii;!  1  i  t  v  monitoring  proer-im-  The  results  should  be 
included  In  -.c  lepoi  t- 


R£SL’0:iS£ 


The  intent  of  Table  2-9-1  was  to  provide  a  general  undersland 1 ng  of  previous 
air  qu-ility  mi-initoring  [irogramf;  'h.it  h.ui  occurrc-.l  during  a  viriety  rjf 
activities  at  the  KMA  -  As  in  ire  c.ise  ot  hyd  r  oc  n  iot  i  c  -iciil  monitoring,  -i  i  r 
quaiitv  samples  were  collect, ?d  in  iu-.'i  doting  >iem  i  1  1 1 -ir  i  .ta  t  i  on  activities- 
Keporting  hynrochioric  -acid  d.il.i  i'.ere  does  not  seem  -ippropriale  -is 
activities  suspected  of  generating  hydrochloric  acid  have  ce-iscd- 
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CQtlMEUI 

7.  Pp.  3-6.  3-17,  and  3-^6-  The  Army  needs  to  confirm  the  existence  of 
the  50  to  100  foot  clayshale  “buffer  zone"  which  apparently  provides 
hydraulic  separation  between  the  Arapahoe  and  Denver  formation  aquifer 
systems-  This  determination  can  be  made  by  constructing  groundwater 
monitoring  wells  into  the  Arapahoe  formation.  These  wells  should  be 
used  to  monitor  the  pot ent ioniet r ic  surface  and  water  quality  of  the 
Arapahoe  aquifer- 

SES2QNSE 

The  -Army  does  not  agree  that  monitoring  weils  should  be  constructed  into  the 
Arapahoe  Formation  to  "confirm"  the  buffer  zone-  The  presence  of  the  buffer 
zone  is  well  documented  and  merely  confirming  its  presence  does  not  justify 
the  risk  of  cross-contamin-'t ion  caused  by  extensive  drilling  into  the 
Arap.ahoe  Formation-  The  Army  will  continue  to  monitor  existing  Arapahoe 
wells  in  the  Offpost  Operable  Unit  to  assess  the  water  quality  of  this 
aqu  i  f  er - 

CCHHEMI 

8-  Pg -  3-33-  Konikow's  IdO  gpnumile  groundwater  recharge  estimate  from 
the  Burlingt(5n  Ditch  .ind  O' Brian  Canal  ie.ak.ige  anne.ir.s  in  be  low.  A 
1  .'88  tield  i  nves  t  i  ga  t  i  cm  conducted  'ny  MKF  (the  results  ot  which  the 
State  has  not  received)  -and  groundwater  modeling  work  by  Harding  Lawson 
-Associates-  provide  more  comprchen.';  i  ve  and  more  recent  estimates  ot 
groundwater  flow  th.in  the  Konikow  estimate-  The  most  recent  estimates 
should  be  used  In  the  offpost  remedial  invest Igat ion- 

SESEQySE 

We  are  in  agreement  with  this  comment-  The  Konikow  estimate  was  only  used 
as  an  appro.xin-at  ion  early  in  this  section  of  the  report  to  demonstrate  that 
recharge  from  the  canal  Is  substantial-  Mor r i son-Knudsen ' s  rech.irge 
estimates  were  used  for  numerical  mc'deling  (MKF.  -A  consi5;tency  chock 

has  been  performed  'ey  HL.'.  tcj  -uldress  anv  differences  bctweeti  the  -BMA 
regional  model  in  the  Offpost  Operable  Unit  and  the  offpost  RI  model-  This 
check  revealed  that  the  recharge  estimates  for  the  irrigation  canals  used  in 
both  nxjdels  were  similar- 


Pg  ■  3-3'-'-  Denver  itjiaaa'  ion  'quifer  ;-'i:iit’ing  tests-  similar  to  those 
conducted  .it  the  nortii  bound. ir’  .  shoiiid  be  cottduc'ed  aiong  the 
northwest  bouttdary  due  to  the  .';ir  i  .i  b  i  !  i  t  y  of  'ho  hydr.iulic  prope  r  t  !  e.s 
of  the  Denver  i  cirr.i.i  i  ;  on  . 


12.  2niaa 
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R£ SPOUSE 

A  substantial  data  base  for  the  hydraulic  properties  of  the  Denver  Fm  exists 
at  RMA •  Although  we  agree  that  the  hydraulic  properties  vary  substant ia I ly 
across  RMA.  we  believe  that  the  e.xlsting  data  base  should  be  examined  before 
additional  pumping  tests  are  conducted-  Much  of  these  data  are  presented  in 
T.ask  25-  If  hydraulic  test  data  are  a’vailable  for  Denver  Fm  units  onpost 
that  are  similar  to  units  encountered  along  the  RMA  northwest  boundary,  then 
reasonable  estimates  of  hydraulic  properties  may  be  attainable  from  existing 
data.  Also,  the  water  quality  of  Denv'cr  Fm  units  downgr.ad  lent  of  the 
northwest  boundary  should  be  established  before  extensive  hyvirologic  testing 
can  be  just  I  f ied ■ 

CQMllEUI 


10-  Pg .  B-sT.  The  Arapahoe  formation  is  an  iiiiportjtit  source  of  municipal 
water  supplies  for  the  metro  area,  yet  no  Arapahoe 

observa  t  i  on  '  mon !  t  or  i  ng  wells  e.xist  .)t  KM.A  .  A  pot  ent  i  nme  t  r  1  c  .surf. ice 
map  for  the  Arapahoe  formation  should  he  p.trt  of  this  remedial 
Invest igat ion. 


REfiPOiidE 

As  pointed  out  i  ti  ojr  r  ..’.st'o;:::--'  ’o  your  i.-ommet'.  t  s  .i:’.  • ‘'.o  fash  3'*  reci'.n  i  c.t ! 
Plan,  we  believe  the  most  pru.ier.t  metnod  of  i  nvo.s  t  i  g.i  t  i  ui;  the  bedrock, 
aquifers  at  RMA  is  to  monitor  the  uppermost  aquifers  (those  most  likely  to 
be  .iffected)  and  proceed  downw.tru  to  .id  ;..icent  units  which  do  not  indie. ite 
crjn  t  am  1  na  l  ion  .  We  do  rot  believe  that  arbitrarily  i  tis  t  a  1 1  i  ng  wells  at 
dopth.s  correspond !  ng  to  the  Arapahoe  is  .in  effective  .approach  to  defining 
the  vertical  extent  of  ccntaaiin.-it  ion  nor  is  it  w.ut.inted  given  the  risk  of 
c ross -con t ami n.i t ion  associated  with  drilling  into  t ne  Arapahoe  Fm. 


COKilElIT 


II.  Pg  •  3-‘iA.  The  report  infers  that  the  cranttimin.it  ion  detected  in  the 

Arapahoe  formation  is  •.•'te  "o  poorly  ccjnst  rttc '  ed  df'mesttc  wells-  While 
litis  inference  a;.iy  ue  true-  ;  .aere  ate  i  nriut  f  ;  c ;  eiil  d.it.i  to  conclude 
that  the.se  wells  are  tP.e  oniy  con.tami  nated  Arap.inoe  for.nat  ion  weil.s  or 
that  poor  well  con.s  t  r  uc  t  i  on  is  :  l.o  on.ly  cau.se  of  Ar.ip.thoe  form.ition 
con  t  am  i  n.a  t  ion  .  The  Ar.an 'hoe  form.ition  need.s  to  b>-  further  Investigated 
to  identify  all  p.ithwav;  of  con :  .in;  i  ra  t  i  on  and  to  t'ullv  define  the 
i.’Xtent  of  .:o:H  .na;  :ia  t  ir,.;.  .  .ijuiter. 

v’  1  '  •  f'  -"l*  '  '  5  ‘ 

The  .Army  wi  !  1  cont  i  nue  to  iron  ;•  or  pr  iv.ite  .Ar.ipahoe  Format  ion  well;;  In  t  h>.' 

Oil:io.-,t  Oper.it.le  'init-  W,;  ,i  .  :,e  .'  i  i.v.;  t  h.a  poorly  ■■;.in:o  r  u.- 1  ed  ..oils 

mentioned  are  resfionr; ;  hie  for  the  ,'on'  imin.itio.n  lie’ected  in  the  Arap.ihoe 
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Formation.  We  do  not  believe  that  the  low  levels  of  DIMP  detected  warrant 
the  risk  of  cross-contaminat icn  caused  by  extensive  drilling  into  the 
Arapahoe  Formation.  A  program  to  abandon  poorly  constructed  Arapahoe  wells 
in  the  Offpost  Operable  Unit  will  be  evaluated  as  a  part  of  alternatives 
examined  in  the  FS. 

CCtlUblll 


12.  Pg .  3-55  and  Appendi.x  F.  Please  explain  why  the  chemical  distribution 

maps  for  the  <iiiuvlal  aquifer  extend  only  two  miles  north  of  the 
northern  RMA  boundary.  Known  contaminat ion  for  chloride, 
chlorobeni^ene .  chloroform.  DIMP.  fluoride,  and  sulfate  extends  beyond 
this  limitation.  For  example,  the  consumptive  use  Investigation 
conducted  by  ESE  in  December  198'*  and  January  1935  showed  RMA  specific 
contamination  extersding  into  sections  1.  2  35.  .  and  26.  While  .all 

of  these  sections  are  in  the  study  a^ea.  they  .  'c  not  included  in  the 
chemical  distribution  map;;.  All  chemical  distribution  map.s  must  define 
the  full  lateral  extent  of  contamination. 

E£SPGNSE 

Full  size  chemical  distribution  ni.tps  that  incorporate  the  entire  Offpost 
Oper.able  Unit,  have  been  prepared  but  were  too  bulky  to  incorporate  in  the 
Ri  report.  With  the  exception  of  DIMP.  the  m.ips  in  the  report  do  .show  the 
exter.t  or  ottpost  ground  water  contamination.  To  facilitate  your  review  of 
otfposl  data,  chemical  d  Lst r ibut ion  maps  which  incorporate  the  entire 
Offpost  Oper.ible  Unit  are  .ivailabie  to  CDli  upon  request. 

POMMT.'.TT 

13.  Pg .  3-55  and  Appendix  F.  The  chemical  distribution  maps  for  chloride 
and  ;3uiiaie  act  r.ot  adequ.i :  e  i  y  represent  the  contamination  which  has 
migrated  off  RMA.  Page  3-69  provides  a  background  concent ra t ion  range 
for  chloride  o!  3‘.-i()2  mg  1.  however  the  iaoconcent  ra  t  ion  lines  on 
Figures  F-33  and  F-39  begin  at  250  mg.'l.  aimilarly.  Page  3-69  provides 
a  hack'cround  concent  rat  ion  range  for  sulfate  of  '13-220  mg/ 1,  however 
the  1  soconcenf  r.it  ion  lino;;  o:i  Figures  F-u.-.  and  F-'i5  begin  at  250  mg.'. 
All  four  of  these  figures  must  be  replottod  using  a  minimum  contour  of 
at  least  50  mg  '  1  . 


Wo  .ire  in  .igreeniont  with  the  intent  of  tr.i;;  comment.  However,  a  minimum 
in;, o!  50  m ;  !  1  i  c  r.!:;:;; ,  liter  ;  me  '  1  )  is  not  .ippropriate  for 
;iiil!.it.j  :,,.’,Mii;:e  downer. ui  i  ont  concon  t  r  .i  t  i  on;;  ,iro  nev.er  less  tp,a;i  50  me  1- 
Th.>  chomi.'ii  d  i  :  r  ;  but  ;  or;  t;.;p  for  suli.it-e  w;  !  '  redrafted  with  a  minimum 
corornir  i  n ;  r  v.i  i  ot  15t)  :;:c  i-  We  i.oiievo  a  mlnirrur.;  .‘ruitour  interv.ii  oi  5t) 
me  1  -ill  be  p’p:  op;  i  j  t  o  for  chi(.);i..!e  .ind  d  i ;; ;  r  i  bu  t  ii.'n  ni.ip;;  for  l  h  ;  .s  ar;aly!o 
will  bo  ro'.iraltod  ac  cor  ,1  i  ne  I  v  . 


J-'.9 


COtlM£tlI 


14-  Pg  ■  3-59.  DIMP  has  been  detected  in  the  ate.a  dnwngradient  of  the  p 

North'.A'at  Boundary  Containment  System  (offpost  sections  9  and  10).  The 
historical  presence  of  Dlf'P  has  not  i)een  discussed  in  the  report.  As 

noted  in  the  general  comments,  the  monitoring  --e  i  1  network  in  the  aie.i 
northwest  of  the  RMA  must  be  improved  to  better  define  the  northwest 
plume,  including  the  distribution  of 

SEdtOMdE 

Please  see  our  response  to  general  comment  »5. 

COMMElil 

» 

15-  Pg  .  3-113.  Although  the  section  is  entitled  "L'i.st  r  i  but  ion  of  Nont.-rget 
Analytes',  very  little  infotm.it ion  is  presented  on  the  location  and 
distribution  of  nontarget  anaivtes  (e.g..  .-.i  pi  (>1  .ic  t  •im  '  .ind  the 
frenuently  occurring  TICs.  For  the  Ilt.ate  to  verify  the  raaorted 
objectives  .ind  conclusions  in  this  section,  the  otiginal  d.ita  base  had 

to  be  .se.irchod  liec.iuse  ot  the  vague  discussion  in  the  text-  A  iiKit  e  I 

complete  ev.i  Uia  t  ion  and  a:u, lysis  should  bo  incitnied  in  the  report. 

Summary  maps  and  tables  .snould  also  be  presented. 


W4<  ^ 


A  summary  of  trenuency  of  .ie'oetion  for  riCS  will  be  .idiled  'o  the  te>’-  'h,.  ^ 

TICS  were  not  detected  fre-pienlly  enough  (Utpost  to  justify  d  is  t  r  i  iui  t  ion 
mapping.  Hr,'wever.  '.he  wells  from  whi.-h  s.imnles  e.xhii.t.ed  TICS  and  the 
concentration  ranges  will  be  Ittcluded  in  t  ne  :  reguency  ot  dot  ec i  or.  l.iuie  to 
facilita'’e  ev.ilu.it  ion  of  the  dat.i- 

CCtllli::."!  j 

Ih.  Pg .  3-12t'.  Please  clarity  whether  the  last  sen'ence  of  th.r  first  full 

paragr.iph  with  respect  to  the  extent  of  DCPD  cont  am  i  n.a  t  ion  downgrad  i  ent 
of  the  tlTCS  icdi.'ates  •  h,i  ’  add.il  iou.il  we  i  !  r  ire  ueod..‘d  i:.  the 
downgradieru  area  along  *rth  Avenue- 

I 

SUSPOIlSi 


Th  ; i  n  t  e  r  p  r t ,  i :  i  on  is 
a  i  1  u  v  i  a  i  wa  t  e :  q u. 1 1  i  t,  y 
el  fcct;.  ot  I  hi’  ‘JPCS  (.r 


mori  i  tor  ;  ng  weii.s 
the  DC PS  piume- 


i  .ion'  :  t  i  cd  'he  neci 
n  this  .ire.i  to  full 


!  > aif '  r  e 
•issess  the 


coMMSir: 


1^.  Pp.  *-3  and  .1-’,  tie  text  needs  to  expl.iin  in  further  detail  the  IH'-tP 
detecied  in  First  Creek  at  station  0.'.A!>;'  and  in  the  i'.iuth  i’l.itte  River 
at  .itaiioti  olCDD  given  that  these  star  ions  are  .ocated  ip.stream  of 
known  R>!A  con  t  a  m  i  n.i  t  i  o'l  sources  .iiui  th.it  Fd^.A  is  the  sole  source  of 
01 MP. 


.1-30 
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R£S£OMSE 

The  pnthways  for  these  detections  of  DIMP  are  not  known.  Because  both 
detections  are  just  above  the  CRL.  have  not  been  repeated  In  subsequent 
samplings,  and  were  only  detected  in  the  first  surface  water  sampling  event 
(12/b5).  we  believe  the  detections  are  the  result  of  errors  in  the  field 
and/or  in  the  laboratory.  The  .-Xrmy  will  continue  to  monitor  these  stations 
to  verify  that  they  are  anomalou.s  results. 

CGiiaim 

13.  Pp.  4-20  and  m-21.  It  is  concluded  that  groundwater  discharges  to 
First  Creek  during  periods  of  low  flow  is  the  primary  contaminant 
pathway  to  offpost  .surface  water.  The  State  concurs  with  this  finding. 
However,  a  more  e.tten.slve  surface  water,  groundwater  monitoring  and 
sampling  program  is  needed  to  determine  the  spatial  and  temporal 
interaction  of  groundwater  and  surface  w.iter  along  First  Creek.  For 
e.xample.  addition.il  siirt.ice  water  sampling  stations  should  be  located 
between  stations  labCC  and  l4Bl;D.  The  additional  stations  should  be 
samaled  during  periods  of  low  flow.  Continuous  groundwater  level 
recoraiors  should  .ilso  be  installed  in  wells  .ilorig  First  Creek  to  better 
define  the  interaction  between  groundwater  and  surface  water- 


We  are  in  agreement  that  adult ionai  data  are  needed  along  First  Creek  to 
more  fully  char-iC'erice  ground  wa  t  er '  surf  .ice  water  interactions  in  this 
area.  The  .Army  has  recently  collected  additional  surface  water  samples 
along  First  Creek  and  between  the  upstream  and  down.stream  gages-  We  are 
going  to  conduct  addition,!!  monitoring  under  the  Comprehensive  Monitoring 
Progr.ini  (CMP)  and  .ire  willing  to  discuss  your  specific  recommendti  t  ions  for 
this  work- 


19.  pg .  5-1.  i See  general  comment  number  10.) 

RijrciiSi 

See  our  response  to  General  Comment  =10. 


20.  Pg .  to  4-10.  Off.site  monitoring  for  airborne  poilutant.s  mu:;t  be 

pertormed-  A.s  '.lie  le.ui  agency,  the  ..’irmv  h.is  the  responsibility  to 
defin.e  ine  e:.:*.’nt  o‘  con  t  n  i !  i  on  in  .i  i  i  medi.i.  including  .i  i  i  •  The 
ronor'  shoui.i  e.'tai.iin  wny  .ictuai  (jffsite  monitoring  for  airborne 
po .  i  ,1  u  t  .s  :‘as  not  boor;  pet  formed  to  li.ite- 


J-5  I 


Li! CO  I ao 


» 


KiSrOCI2£ 

Offsito  ,1  i  r  monit(jring  -ns  not  conducted  during  the  P^I  because  onsite  air 
monitoriru  near  sources  sho-ed  io-'-levels  of  contaminants.  There  were  no 
roniedi.iJ  actior’.s  at  Hasiri  r  at  the  time  that  the  RI  '-as  underway  and  onsite 
air  quality  love  is  at  the  b.isin  were  considered  worst -case-  Now  that 
remedial  actions  .ire  under-.iy.  emissions  are  somewhat  elevated  but  we  stress 
that  it  Is  iniport.int  to  recognize  that  these  levels  are  temporary  and  do  not 
represent  a  ionc-term  exposure ■ 

comiiii 

21-  .^p  ■  to  o-IO.  The  .specific  result.s  of  the  predictive  offpost  toxic 

.lirborne  .in.iiysis  (i.e-.  predictive  concent  ra  t  ions  at  the  boundaries 
and  the  dat.i  u.sed  for  input  parameters,  such  as  stability,  diffusion 
and  wind  speed  1  must  b..'  p.-e.sented  in  th-e  report.  The  conservative 
assi!-i:p  t  1  ons  t  h.i !  were  m.ide  regarding  the  input  parameters  should  also 
Si.'  I  ■  ■.'lie'". e.i  in  the  renr;r  t  .  The  lindincs  of  the  predictive  offpost 
airborne  .in.iiysi.s  cannot  be  .iccepted  in  the  absence  ot  these  data. 


^ 


riio  predi.'tive  toxic  airtirirne  in.iiysis  utiiiced  gaussian  di.spersion  method 
e'tii.itions  und.er  cont.e  rv.i  t  i  ve  .'ond  i  t  i  ons  .  Spec  ;  :  i  c.i ;  i  y  .  we  as.sumed  that 
eii!  i  i  i.u:..  evoi'/'.’.i  !  :  o;ii  iasin  .-  miji^rateu  to  t  ne  ne.iresl  bound, iry  to  the 
northwest.  Under  siightiy  .stable  conditions,  winds  at  3  miles  per  hour  were 
moving  from  .sout  ho.ist  to  northwest  across  B.isin  r.  We  .issiimed  no 
Vfj  1 ,1 1  i  1  i  c.i  I  i  on  of  .i  i  r  bor  ne  .'ont.imi  n.aius  duiing  dispersion.  .-1  discussion  ot 
the  inr'ut  n.iramet  er.'i  and  .issumct  ions  'ised  in  d  i  suers  i  on  ca  1  cu  1  ,i  t  ion.s  will  be 
.iddi.’.l  to  the  RI  report. 


22-  Pg  ■  n-3.  I'hi.'  repof  states  fh.it  sem  i -vo  i  .i  t  i  le  compouiuls  identified 

near  the  bound. iry  of  Basin  F  comprise  "low  concentrations".  The  State 
disagrees.  Dieldrin  and  CMPS02  have  been  detected  at  maximum 
concentrations  of  1.6  ug/m^  and  l-T  r  eapee  t  i  ve  i  y  ■  These 

concentrations  .ire  relatively  high  and  ni.iy  present  .t  significant  health 
risk.  Fveti  if  the  coiic  i  ii;;  ion  tli.it  offpc.'it  concent  r.i  t  1  on.s  are  an  order 
of  m.ignitude  lower  (a  conclusion  rh.it  c.innot  be  suiu;  t  ,int  i  a  t  ed  given  the 
Lack  of  dociKiionf  a  t  Lon  )  .  these  tonics  .ir-t  i  p-p.ic :  !  nc  otfcijsi  air  qu.illty. 
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23-  Pg ■  6-3-  The  results  from  the  Task  18  onpost  air  investigations  have 
been  used  to  predict  the  offpost  air  concentrations-  Previously 
Identified  problems  with  the  Task  15  investigation  affect  the  onpost 
results,  and  therefore  the  off-post  predictions-  The  two  major 
problems  are: 

a-  The  limited  suite  of  compounds  included  in  the  analytic  program- 
Many  compounds  could  have  migrated  offpost  but  were  not  detected 
because  of  the  limited  analyte  suite- 

b-  Hl-vol  monitors  were  not  located  in  the  direction  of  predominant 
high  wind  events-  The  worst  case  scenario  of  wind  transport  has 
not  been  evaiu.Hed  in  the  offpost  remedial  Invest igat ion - 

E£SrCl!3£ 

The  Task  16  monitoring  program  addressed  these  concerns  in  the  "-Air  Remedial 
Investigation  Final  .Report-  Relative  to  the  various  potential  airborne 
contaminant:-;,  there  were  several  voiatile  and  semivolatile  organics  for 
which  certified  methods  were  used  to  monitor  airborne  contaminant 
concentrations-  .Additionally,  if  unknown  compounds  were  detected  during 
sampling,  attempts  were  m.ie  to  identify  these  compounds-  We  do  not  feel 
that  m.Hiy  compounds  couia  have  migrated  offptjst  .uid  not  been  detected  during 
Task  13  monitoring.  During  the  upcoming  CMP-  additional  air  quality 
monitoring  wiii  be  condu.tted  -at  the  basins  and  .it  the  bound.iries-  If 
contaminants  -u  e  identified  th.it  had  not  been  observed  previously,  their 
impacts  to  offpost  .i  i  r  qu.ility  will  be  ev.aliiated- 

Because  the  int-ent  was  to  determine  the  average  ambient  TSP  levels,  we  did 
not  focus  the  Tap  .sampling  specifically  on  downwind  condition.s-  However. 

Tl>P  samples  were  collected  -it  ,i  1 1  ot  the  RM.A  boundaries  including  in  the 
predomi  n.iiit  hign  -•ind  event  -.1  i  roc  t  ;  t-in  - 

CCtIM£MT 

2'*.  Pg.  D-iO.  without  an  offpost  air  monitoring  program,  it  is  Impossible 
to  conclude  that  PdlA  is  not  a  sou: ce  of  airborne  contamination  for 
particulates  .md  ozone- 
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Offpost  sampling  for  ozone  v.-ili  not  provide  a  direct  correlation  of  ozone 
levels  to  the  Arsenal-  Because  ozone  Is  related  to  widespread  point  and 
non-point  sources.  Including  hydrocarbons  and  nitrogen  oxides  from 
automobile  exhaust,  gasoline,  and  oil  storage  and  transfer  facilities  and 
industrial  paints,  solvents,  liegreasing  agents,  cleaning  fluids,  ink.  and 
incompletely  burned  wo.od  or  coal,  it  would  be  difficult  to  draw  direct 
correlation  between  the  KJ-!A  .uui  o!  Ipo.st  ozone  sources- 

25-  Appendix  H.  Pg -  v.  The  text  is  unclear  with  respect  to  the 

relationship  between  chemi  ca  1 -spec  i  f  i  c  .-XRARs  and  the  Endnnge  rment 
Assessment  process-  The  Endangerment  .-\ssessment  process  cannot  be  used 
to  unilaterally  est.ibli.sh  action  levels  where  chemical  specific  AR.-\Rs 
exist.  Please  ciarify- 


RElirCtlSE 

The  t'A  will  not  unilaterally  establish  action  levels  irrespective  of  ARARs- 
The  prore.ss  set  forth  in  Figure  2-3  of  the  Technical  Program  Plan  (and  the 
related  text)  will  be  followed  in  order  to  integrate  ARAKs  into  the  EA 
process  - 

CCM.M£frX 

2b-  Appendix  H.  Pg -  vi-  The  text  should  include  5  CCR  1001-2  through  5  CCR 
1001-10  -IS  potential  air  ARAKs- 

SESrCliSE 

The  ;J  t  a  r  c  '  s  sugge.sfed  po'enri.il  AK.AKs  will  be  .iddres.sed  sep.i  r.i '  e  !  y  - 

.  I  I »  4  •  •  »  • 

27.  Appendix  ii  -  Pg  vi-  The  text  should  include  the  following  potential 
groundw.uer  ARAKs: 

ColotadcJ  B.i.sic  St.ind.itds  lot  Gr  ouniiw.i  r  er  -  5  CC.R  1002-.S.  Gocllon 
3-11-0  el  bC'l-  tin  particular  T.ibles  1.  2.  -ind  3)- 

Colfrradf)  B.irric  a  t  .i  n.i.i  rdc  uui  ffet  hod'! '  I'l- •  e.s  -  5  CCR  1002---!.  Gectlon 
j  ■  .  .  *  I  Cl  ^  c  g  -  .  ■  .  r*.  pa  u  r t  ;  r  ju  ^  1  -  ...  - 

REJPGIIJL 


Ihe  bt.ite  s  .suggested  ..'u'  I  .i  I 


will  be  ad.Iresrred  sot'  i r  .i !  e  !  y  - 


.1  -  3  . 
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COMMENT 

28-  Appendix  H.  Pg •  viii.  Contrary  to  the  statement  in  the  text,  the  State 
has  identified  promulgated  chemical-speclf tc  ARARs  for  RMA  on  several 
occasions-  In  particular,  the  State  identlfiea  AR.ARs  on  January  6. 
1987,  March  7,  1937,  and  most  recently  on  July  13.  1983-  The  Army  has 
consistently  ignored  all  promulgated  State  statutes  and  regulations- 
This  practice  is  inconsistent  with  U-S-  EP-A  actions  at  Colorado  CERCI-A 
sites  and  is  not  consistent  with  Section  121(d)  of  CERCLA-  To  the 
extent  the  State  promulgated  standards  are  more  stringent  than  the 
federal  standards,  the  State  standards  must  be  met-  Attachoent  f. 
contains  State  Identified  c hemical -spec  i  f i c  standards  (ARARs)- 


SESPOIISE 


The  State’s  position  concerning  potential  state  .ARAK’s  will  be  addressed 
separately  - 
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